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AGENCY :  The  Occupational  Safety  and 
Health  Administration,  Department  of 
Labor. 

ACTION:  Proposed  rule  and  notice  of 
hearing. 

SUMMARY:  The  Occujmtional  Safety 
and  Health  Administration  (OSHA) 
proposes  a  new  general  regiilation  con¬ 
cerning  the  identification,  classification 
and  regulation  of  toxic  substances  in 
American  workplaces  that  may  pose  a 
carcinogenic  risk  to  workers.^  This  pro¬ 
posal  is  necessary  to  allow  OSHA  to  deal 
in  a  comprehensive  way  with  the  im¬ 
portant  problem  of  worker  exposure  to 
many  toxic  substances  which  may  be 
potential  or  confirmed  occupational  car¬ 
cinogens.  This  broad  rulemaking  pro¬ 
ceeding  is  intended  to  establish:  new 
procedures  and  a  regulatory  frameworic 
for  regulating  exposures  to  potential  oc¬ 
cupational  carcinogens;  OSHA’s  scien¬ 
tifically  based  policies  concerning  the 
identification  and  classification  of  po¬ 
tential  occupational  carcinogens;  and 
three  model  standards  for  use  in  spe¬ 
cific  rulemakings  involving  such  sub¬ 
stances.  The  three  proposed  model 
standards  incorporate  OSHA’s  views 
concerning  which  protective  provisions 
are  generally  the  most  appropriate  to 
protect  employees  permanently  against 
exposure  to  categories  of  toxic  sub¬ 
stances,  as  defined,  and,  in  the  model 
emergency  temporary  standard,  which 
protective  provisions  are  necessary  to 
protect  employees  from  the  danger  of 
cancer  and  which  can  be  instituted  im¬ 
mediately.  Once  promulgated  in  this 
rulemaking  therefore,  these  proposed 
procedures,  identification  and  classifi¬ 
cation  criteria,  and,  as  qualified  above, 
the  provisions  of  the  model  standards 
will  be  consistently  applied  and,  as  dis¬ 
cussed  in  this  proposal,  foreclosed  from 
reconsideration  in  future  regulatory  ac¬ 
tivity  pursuant  to  these  proposed  regu¬ 
lations. 

OSHA  invites  written  comment  on 
these  proposed  regulations  and  all  of  the 
issues  rai^  or  implicit  therein.  In  that 
regard,  OSHA  has  scheduled  an  informal 
public  hearing  for  the  receipt  of  oral 
testimony  as  well,  as  pointed  out  below. 

DATES:  Written  comments  concerning 
the  proposed  set  of  regulations  and  no¬ 
tices  of  intention  to  appear  at  the  hear¬ 
ing  must  be  postmarked  on  or  before 
December  8,  1977;  all  materials  and 
direct  written  testimony  of  witnesses 


^  Later  additional  subparts  to  this  Part 
may  be  added  to  include  other  generic  ap¬ 
proaches  to  other  toxic  substances,  such  as, 
for  example,  those  posing  a  potential  oc¬ 
cupational  teratogenic  or  mutagenic  risk. 
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which  will  be  introduced  into  the  hearing 
record  by  any  party  must  be  filed  by  no 
later  than  January  9,  1978;  an  informal 
hearing  is  scheduled  to  begin  March  14. 
1978. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

Mr.  James  Foster,  Office  of  Public  Af¬ 
fairs,  OSHA,  Third  Street  and  Consti¬ 
tution  Avenue  NW.,  Room  N3641, 
Washington,  D.C.  20210  (202-523- 

8151). 

SUPPLEMENTARY  INFORMATION: 
Pursuant  to  sections  6(b).  8(c),  and  8 
(g)  of  the  Occupational  Safety  and 
Health  Act  of  1970  (the  Act)  (84  Stat. 
1593, 1599,  29  U.S.C.  655,  657) ,  the  Secre¬ 
tary  of  Labor’s  Order  8-76  (41  PR  25059) 
and  Title  29  of  the  Code  of  Federal  Regu¬ 
lations  (CFR)',  Part  1911,  it  is  proposed 
to  amend  Title  29  of  the  CFR  by  adding 
at  this  time  a  new  Part  1990,  a  subpart  A 
to  Part  1990  to  deal  with  the  identifica¬ 
tion,  classification  and  regulation  of  toxic 
substances,  in  general,  and  a  subpart  B 
to  Part  1990  to  deal  with  the  identifica¬ 
tion,  classification  and  regxUation  of 
toxic  substances,  as  defined,  for  which 
there  is  reported  to  be  evidence  of  car¬ 
cinogenic  potential  to  humans.  These 
regulations  would  apply  to  all  employ¬ 
ments  in  all  industries  covered  by  the 
Act,  including  general  industry,  con¬ 
struction,  maritime  and  agriculture. 
OSHA  requests  the  submission  of  writ¬ 
ten  comments,  data  and  arguments  from 
interested  persons  on  the  variety  of 
scientific,  technical  and  procedural  is¬ 
sues  addressed  or  Implicit  in  this  pro¬ 
posal.  In  addition,  an  informal  heailng 
has  been  scheduled  to  provide  an  oppor¬ 
tunity  for  presentation  of  evidence  con¬ 
cerning  the  issues  and  to  facilitate  the 
conduct  of  this  rulemaking. 

This  proposed  set  of  regulations  at¬ 
tempts  to  deal  with  one  of  the  most  im¬ 
portant  issues  OSHA  faces,  namely  the 
exposure  of  workers  to  toxic  substances 
which  may  be  potential  or  confirmed 
occupational  carcinogens.  At  the  outset, 
OSHA  recognizes  that  some  1,500  to  2,000 
agents  have  been  identified  by  the  Na¬ 
tional  Institute  for  Occupational  Safety 
and  Health  (NIOSH)  as  being  “suspect 
carcinogens’’  (Suspected  Carcinogens, 
HEW  Publication  No.  (NIOSH)  77-149, 
December,  1976) .  By  definition,  this 
means  that  NIOSH  has  found  some  sci¬ 
entific  evidence,  of  varying  degrees  of 
quality  and  quantity,  identifying  those 
substances  as  having  potential  carcino¬ 
genic  activity,  based  on  observations  in 
human  populations  or  on  results  from 
experimentation  with  laboratory  test 
animals.  Yet.  OSHA  has  completed  reg¬ 
ulatory  activity  for  only  17  of  those  sub¬ 
stances  since  its  creation  on  April  29, 
1971.  OSHA  recognizes  that  in  regulat¬ 
ing  occupational  exposme  to  potential 
carcinogens,  many  gaps  remain  in  our 
knowledge  of  cancer,  its  causes,  preven¬ 
tion  and  cure.  However,  to  wait  for  years 
to  resolve  these  issues  scientifically  with¬ 
out  some  consistent  and  workable  system 
for  the  regulation  of  toxic  substances, 
for  which  there  is  evidence  of  a  carcino¬ 


genic  potential  to  hmnans,  would  be,  we 
believe,  inconsistent  with  OSHA's  statu¬ 
tory  obligations  and  imacceptable  to  all. 

'Thus,  OSHA  proposes  an  orderly  and 
comprehensive  set  of  regulations  to 
identify,  classify  and  reg\Uate  potential 
carcinogens  in  American  workplaces. 
This  action  Is  based  upon  three  basic 
propositions,  namely: 

1.  That  the  term  "carcinogen,”  al¬ 
though  perhaps  difficult  to  define  as  a 
matter  of  science,  must  be  defined  for 
purposes  of  overall  regulatory  activity. 

2.  That  a  toxic  substance,  determined 
as  a  carcinogen  in  a  mammalian  test 
animal  system,  as  defined,  is  to  be 
treated  as  a  policy  matter  as  posing  a 
carcinogenic  ris'.s  to  humans. 

3.  That  when  OSHA  is  dealing  with  a 
toxic  substance,  identified  as  a  carcino¬ 
gen,  as  defined  herein,  the  permissible 
exposure  limits  will  be  set  as  low  as 
feasible.  In  cases  where  there  are  suit¬ 
able  substitutes  that  are  foimd  to  be  less 
hazardous  to  the  worker,  no  occupa¬ 
tional  exposure  to  the  toxic  substance 
will  be  permitted.  In  other  words,  unless 
there  is  evidence  submitted  in  this  rule- 
making  sufficient  to  convince  the  Sec¬ 
retary  of  Labor  that  this  general  policy 
is  incorrect  namely,  that  there  is  pres¬ 
ently  no  means  to  determine  a  safe  ex¬ 
posure  level  to  a  carcinogen,  the  per¬ 
missible  exposure  limits  will  be  set  as 
low  as  fesisible  or  occupational  exposure 
will  not  be  permitted  in  certain  cases, 
both  determinations  to  be  made  in  the 
individual  rulemakings  conducted  pur¬ 
suant  to  this  subpart. 

In  short,  utilizing  best  available  and 
generally  accepted  scientific  knowledge 
to  establish  the  carcinogenicity  of  a  sub¬ 
stance.  OSHA  proposes,  in  general,  to 
rely  on  evidence  from  human  epidemio¬ 
logical  studies,  adequately  designed  and 
conducted  animal  studies,  or  both  The 
degree  of  conclusiveness  of  such  data 
may  permit  regulation  of  the  toxic  sub¬ 
stance  as  a  Category  I  toxic  substance  or 
a  Category  n  toxic  substance.  This  set  of 
regulations  also  provides  for  the  clas¬ 
sification  of  toxic  substances  for  which 
further  development  of  data  may  be 
needed  before  any  regulatory  activity  as 
to  carcinogenicity  is  concerned  (Cate¬ 
gory  m  Toxic  Substances)  or  for  toxic 
substances  which  OSHA  believes  are  not 
found  in  American  workplaces  although 
the  evidence  shows  that  if  they  were, 
they  would  be  classified  pursuant  to  this 
subpart  (Category  IV  Toxic  Substances) . 
The  classifications  of  Category  I  and  II 
toxic  substances  will  require  OSHA  to 
initiate  appropriate  regulatory  action, 
through  the  means  of  one  or  more  of  the 
three  model  standards,  to  control  or 
eliminate  exposure  to  the  toxic  sub¬ 
stance,  by  way  of  engineering  controls, 
work  practices,  respirators  or  simple 
housekeeping  procedures.  The  content 
and  format  of  these  model  standards,  as 
pointed  out  below,  are  to  be  followed  in 
subsequent  rulemakings  pursuant  to 
this  subpart,  except  where  OSHA  deter¬ 
mines  that  imique  properties  of  the  toxic 
substance  require  deviations,  additions 
or  changes  from  the  general  require¬ 
ments  found  in  the  model  standards. 
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OSHA  recognizes  that  some  of  the  sci¬ 
entific  concepts  underlying  this  rule- 
making  may  still  be  subject  to  contro¬ 
versy.  Most,  however,  are  not  new  but 
have,  in  fact,  been  the  basis  for  policy 
decisions  made,  after  scientific  debate, 
by  OSHA  and  other  governmental  agen¬ 
cies  in  the  past.  For  example,  see  the 
preambles  to  OSHA’s  carcinogen  stand¬ 
ard,  applicable  to  14  selected  substances. 
29  CPR  1910.1003-1910.1016  (39  FR 
3758) .  aff'd.  Synthetic  Organic  Chemical 
Manufacturers  Assn.  v.  Brennan  503  F. 
2d  1155  (3rd  Cir.,  1974) ;  the  vinyl  chlo¬ 
ride  standard.  29  CFR  1910.1017  (39  FR 
35892)  atf’d.  The  Society  of  the  Plastic 
Industry  v.  OSHA.  509  F.  2d  1301  (2nd 
Cir.)  cert,  den.,  421  U.S.  992  (1975) ;  the 
inorganic  arsenic  proposal  (40  m  3392, 
1975) :  the  coke  ovens  emissions  proposal 
(40  FR  32268,  1975)  and  final.  29  CFR 
1910.1029  (41  FR  46742,  1976) ;  the  as¬ 
bestos  proposal  (40  FR  47652,  1975) ;  the 
beryllium  proposal  (40  FR  48814,  1975) 
and  the  benzene  emergency  temporary 
standard,  29  CFR  1910.1028  (42  FR 
22516,  1977) . 

In  addition  to  previous  OSHA  regula¬ 
tory  decisions,  the  United  States  Envi¬ 
ronmental  Protection  Agency  (EPA) ,  the 
Pood  and  Drug  Administration  (PDA)  of 
the  Department  of  Health.  Education, 
and  Welfare,  the  United  States  Consu¬ 
mer  Product  Safety  Commission  (CPSC) 
and  other  governmental  agencies  and 
bodies  have  made,  or  recommended,  reg¬ 
ulatory  decisions  concluding  that  sub¬ 
stances  pose  carcinogenic  risks  to  man, 
based  primarily  or  solely  upon  evidence 
derived  from  studies  conducted  in  lab¬ 
oratory  animal  populations.  In  particu¬ 
lar,  decisions  made  by  EPA  regarding  the 
cancellation  or  suspension  of  certain 
chlorinated  hydrocarbon  pesticides  in¬ 
volved  extensive  consideration  of  carcin¬ 
ogenicity  based  on  laboratory  animal 
data.  See,  for  example:  In  Re  Stevens 
Industries,  et  al.,  (37  PR  13369,  June  30, 
1972),  aff’d.  Environmental  Defense 
Fund  iEDF)  v.  EPA.  489  P.  2d  1247  (D.C. 
Cir.  1973) ;  In  Re  Shell  et.  al..  (39  PR 
37265.  Oct.  18.  1974) ,  aff’d.  EDF  v.  EPA. 
510  P.  2d  1292  (D.C.  Cir.  1975) ;  and  In 
Re  Velsicol  et  al..  (41  FR  7552,  1976) 
aff’d.  EDF  V.  EPA.  548  P.  2d  998  (D.C. 
Cir.  1976).  And  PDA,  in  its  decision  to 
order  the  elimination  of  chloroform  from 
human  drug  and  cosmetic  products,  re¬ 
lied  explicitly  on  data  sunplied  by  Na¬ 
tional  Cancer  Institute  (NCI)  experi¬ 
ments  showing  chloroform  to  be  carcin¬ 
ogenic  in  test  animals  (41  FR  15026-29. 
April  9,  1976  and  41  FR  26842-46,  Jime 
29. 1976) . 

OSHA  expects  that  some  may  Question 
the  policy  decisions  inherent  in  this  pro¬ 
posal  as  going  too  far,  while  others  may 
contend  that  they  do  not  go  far  enough. 
OSHA  believes,  however,  that  all  con¬ 
cerned  should  approach  these  issues  in 
a  spirit  of  co-operation  and  candor — and 
with  the  recognition  that  policy  deter¬ 
minations  in  a  legal  framework  cannot 
be  based  solely  upon  scientific  fact  where 
often  factual  data  are  incomplete.  But, 
insofar  as  the  central  issue  of  whether 
exposure  to  carcinogens  should  be  regu¬ 
lated,  we  believe  that  the  time  has  come 


to  say  that  at  least  this  issue  has  been 
resolved.  In  that  regard,  we  agree  with 
the  scientific  blue  ribbon  Ad  Hoc  Com¬ 
mittee  on  the  Evaluation  of  Low  Levels 
of  Environmental  Chemical  Carcinogens 
of  NCI,  when  it  reported  over  seven  (7) 
years  ago  in  1970  to  the  Surgeon  General 
of  the  United  States  that: 

An  effective  program  to  protect  tnan  from 
the  mass  of  environmental  cancer  hazards 
Is  within  reach.  No  more  time  should  be  al¬ 
lowed  to  pass  before  the  recommendations 
set  forth  In  this  report  are  applied  to  reality. 

(p.  8) 

Thus,  we  propose  today  a  system  for 
regulatory  action  which  will  assure,  we 
believe,  an  internal  consistency  in  regu¬ 
lating  carcinogens  and  a  speedy  ap¬ 
proach  which  will  limit  the  size  and 
scope  of  OSHA’s  rulemakings  which  have 
grown  far  beyond  the  ability  of  OSHA’s 
staff  to  handle  by  the  present  case-by¬ 
case  approach. 

In  proposing  these  regulations,  OSHA 
is  relying  upon  leading  scientific  evi¬ 
dence  and  opinions  believed  to  refiect 
the  research  conclusions  of  individual 
cancer  specialists  and  expert  national 
and  international  cancer  committees  and 
agencies,  as  well  as  “experience  gained 
under  •  •  •  other  health  and  safety 
laws”  (section  6(b)(5)  of  the  Act).  In 
such  a  task  we  recognize  that  we  are 
operating  “on  the  frontiers  of  scientific 
knowledge”  Industrial  Union  Depart¬ 
ment  V.  Hodgson,  499  F.  2d  467,  474  (D.C. 
Cir.  1974)  but  with  a  “command  to  act” 
Ethyl  Corp.  v.  EPA.  541  F.  2d  1,  28  (D.C. 
Cir.  1976) .  In  this  proposal,  OSHA  relies 
therefore,  upon  what  it  believes  to  be  the 
best  available  and  prudent  evidence,  in¬ 
terpretations  and  theories.  Once  these 
regulations  are  promulgated,  OSHA  is 
prepared  to  modify  the  views  therein  if 
new  evidence  or  future  scientific  ad¬ 
vances  show  we  are  in  error.*  But  if  we 
are.  we  hope  that  the  error  was  in  being 
too  careful  and  overly  protective  of  the 
worker,  for  the  alternative  would  appear 
to  be  xinacceptable  to  all  concerned. 

The  Regulatory  Dilemma 

Any  decision  to  regulate  carcinogens 
is  obviously  complex.  As  the  cancer  rate 
Increases,  the  causes  elude  us.  Chemical 
or  physical  agents  known  or  suspected 
to  pose  a  risk  of  carcinogenicity  in  hu¬ 
mans  pose  certain  problems  unique  to 
the  regulation  of  toxic  materials  in  the 
workplace  which  are  discussed  below. 
And  with  the  increasing  number  of  en¬ 
vironmental  chemicals,  the  number  of 
carcinogens  also  Increases,  together  with 
the  size  and  complexity  of  OSHA’s  ride- 
makings,  However,  in  its  six  year  history, 


*OSHA  will  not,  however,  modify  Its  poli¬ 
cies  In  actions  taken  subsequent  to  the  pro¬ 
mulgation  of,  and  pursuant  to,  these  regu¬ 
lations.  Efforts  In  that  regard  should  be  ad¬ 
dressed  to  the  amendment  of  these  regula¬ 
tions,  as  Is  warranted  from  time  to  time, 
as  advances  In  science  are  made.  OSHA,  at 
no  time.  Intends  or  believes  that  these  regu¬ 
lations  are  scientifically  Infiexlble  or  fall 
to  recognize  future  scientific  advances  that 
may  occur.  OSHA  will  encourage  petitions 
for  amendments  to  these  regulations.  In¬ 
cluding  the  model  standards,  as  conditions 
so  warrant. 


OSHA  has  concluded  only  4  rulemaking 
proceedings  in  the  health  area,  namely 
the  asbestos  standard  in  1972,  the  car¬ 
cinogen  standard  in  January  1974  (regu¬ 
lating  14  substances) ,  the  vinyl  chloride 
standard  in  October  1974  and  the  coke 
oven  emissions  standard  in  October  1976. 

A.  NATURE  OF  THE  DISEASE 

Cancer  is  a  particularly  dreaded  and 
costly  disease.  As  pointed  out  below,  the 
natural  course  of  its  development  is  gen¬ 
erally  irreversible  and  autonomous.  It 
is  a  disease  generally  characterized  in  its 
advanced  stages  by  toe  aggressive  growth 
of  abnormal  (immature)  populations  of 
cells.  ’The  early  cellular  events  of  toe 
disease  and  toe  causative  factors  lead¬ 
ing  to  initiation  of  toe  disease  are  poorly 
imderstood,  although  much  progress  has 
been  made  as  a  result  of  Intensive  re¬ 
search  for  several  decades.  ’There  also  is 
evidence — though  not  definitive — that 
at  least  some  cancers  may  originate  from 
a  single  transformed  cell. 

In  any  case,  once  the  initial  carcino¬ 
genic  events  have  been  triggered,  the  re¬ 
sulting  aberrant  cells  are  capable  of  pro¬ 
gressing  to  stages  where  normal  tissue 
is  invaded,  and  cancerous  cells  are  capa¬ 
ble  of  spreading  throughout  the  body, 
even  though  toe  agent  or  agents  respon¬ 
sible  for  inducing  the  disease  may  be  no 
longer  present.  Most  body  structures  are 
composed  of  many  different  kinds  oi  tis¬ 
sues  made  up  of  many  different  types 
of  cells,  any  of  which  may  give  rise  to 
cancer.  A  specific  type  of  cancer  draws 
its  name  generally  from  toe  type  of  cell 
affected.  For  example: 

Cancer  of  connective  tissue.  Including 
bones,  are  generally  called  sarcomas. 

Cancer  of  epithelial  cells  that  line  the 
body’s  Internal  surfaces  and  cover  the  ex¬ 
ternal  surfaces  (lung,  breast,  skin)  are  gen¬ 
erally  called  carcinomas. 

Cancer  of  cells  that  compose  the  blood- 
forming  system  are  generally  called  leuke¬ 
mias  or  lymphomas. 

In  most  cases  of  cancer,  unrestrained 
cell  growth  leads  to  the  buildup  of  tumors 
which  compress,  invade,  and/or  destroy 
normal  tissues;  if  untreated,  these  tu¬ 
mors  usually  lead  to  death.  Like  cells, 
there  are  different  types  of  tumors,  each 
of  which  may  be  distinct  in  its  behavior. 
However,  induced  malignant  tumors  gen¬ 
erally  share  some  common  characteris¬ 
tics  such  as  a  long  latent  period  between 
initial  exposure  and  manifestation  of  toe 
disease,  as  pointed  out  below.  Some  other 
characteristics  may  also  include  a  higher 
rate  of  cell  growth  than  in  toe  normal, 
surrounding  tissues,  failure  to  maintain 
toe  boundaries  of  normal  tissue  and 
organs,  a  microscopic  appearance  which 
suggests  immature  rather  than  mature 
tissues,  and  a  tendency  in  the  human  to 
spread  to  parts  of  the  body  distant  from 
the  original  site  of  the  cancer.  Not  all 
these  features  however  accompany  every 
malignant  tumor. 

It  also  appears  that  the  effects  of  con¬ 
tinuous  or  occasional  exposure  to  differ¬ 
ent  carcinogenic  agents  may  be  cumula¬ 
tive  or  synergistic,  as  pointed  out  below. 
’The  development  of  cancer  can  take  as 
long  as  five  to  forty  years  before  toe 
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disease  progresses  to  the  point  where 
detection  is  possible.  Thus,  cancer  seen 
today  may  be  due  to  exposure  occurring 
as  little  as  five  or  as  many  as  forty  or 
more  years  ago  as  pointed  out  below. 

B.  THE  INCREASE  IN  CANCER  AND  ITS  MASSIVE 
ECONOMIC,  SOCIAL  AND  EMOTIONAL  IMPACT 

Only  a  few  generations  ago,  human  life 
expectancy  was  less  than  40  years.  Today, 
however,  human  life  expectancy  and  gen¬ 
eral  health  conditions  prevailing  in  de¬ 
veloped  countries  such  as  the  United 
States  reflect  a  striking — and  compara¬ 
tively  recent — improvement  over  those 
that  characterized  most  of  man’s  long 
history. 

Throughout  the  19th  century,  the 
prime  life  limiting  factor  in  this  country 
was  infectious  disease.  Since  1900  how¬ 
ever,  public  health  measures  and  medi¬ 
cine  have  made  remarkable  contribu¬ 
tions  to  human  longevity  in  the  United 
States.  A  man  bom  in  Massachusetts  in 
1850  had  a  life  expectancy  of  38.3  years; 
a  woman,  of  40.5  years.  As  the  decades 
passed,  life  expectancy  at  birth  inched 
upward — by  1900  a  man  could  expect  to 
live  to  46  years  and  a  woman  to 
nearly  50.  (U.S.  Bureau  of  the  Census, 
Historical  Statistics  of  the  United  States, 
Colonial  Times  to  1957  (Washington, 
D.C.:  Government  Printing  OflSce, 
(1960) ,  Series  B76-100.)  Today,  such  ex¬ 
pectancy  is  much  greater  with  rates  ap¬ 
proaching  80  years  of  age. 

A  comparison  of  leading  causes  of 
death  in  1900  with  those  in  1960  reveals 
a  noteworthy  shift  in  disease  patterns. 
At  the  turn  of  the  century,  infectious 
diseases — pneumonia,  influenza,  tuber¬ 
culosis,  gastroenteritis  and  poliomyeli¬ 
tis — were  the  leading  killers,  accounting 
for  over  31  percent  of  all  deaths.  Owing 
to  such  medical  advances  as  the  develop¬ 
ment  of  immunization  techniques  and 
antibiotics,  tuberculosis  and  gastroenter¬ 
itis  are  no  longer  significant  causes  of 
death  in  the  United  States;  diphtheria, 
typhoid  fever  and  poliomyelitis  have 
been  nearly  eliminate,  and  even  influ¬ 
enza  and  pneumonia  have  declined  in 
significance  to  one-seventh  of  their  pre¬ 
vious  level. 

On  the  other  hand,  heart  disease  and 
cancer — the  fourth  and  eighth  leading 
causes  of  death,  respectively,  in  1900  now 
lead  the  nation’s  list  of  killers.  In  1900, 
these  two  diseases  were  responsible  for 
only  12  percent  of  deaths;  today,  they 
account  for  more  than  one-half  of  U.S. 
mortality.  Annual  crude  death  rates  from 
heart  disease  rose  from  137.4  per  100,000 
population  in  1900  to  362  in  1970,  while 
deaths  from  cancer  rose  in  that  same 
period  of  time  frwn  64  per  100,000  popu¬ 
lation  to  162.8  and  to  171.5  in  1975.  (Pres¬ 
ident’s  Science  Advisory  Committee 
Panel  on  Chemicals,  Chemicals  and 
Health  (Washington,  D.C.:  Government 
Printing  Office,  1973),  p.  152;  U.S.  De¬ 
partment  of  Health.  Education,  and  Wel¬ 
fare,  Public  Health  Service,  Facts  of 
Life  and  Death,  DHEW  Pub.  No.  (HRA) 
74-1222  (Washington,  D.C.;  (Government 
Printing  Office,  1974),  p.  31.) 

Some  increase  in  the  number  of  cancer 
deaths  may  have  been  predicted  on  the 


basis  of  demographic  factors,  such  as 
general  aging  of  the  population,  and 
hence  on  the  success  of  medicine  in  re¬ 
ducing  the  significance  of  infectious  dis¬ 
eases.  Another  unquantiflable  portion  is 
undoubtedly  traceable  to  improved  re¬ 
porting  methods,  i.e.,  some  deaths  from 
cancer  in  earlier  times  were  mistakenly 
ascribed  to  other  causes.  Even  after 
these  factors  have  been  taken  into  ac- 
coimt,  however,  the  death  rate  for  can¬ 
cer  sharply  exceeds  predictions. 

Cancer  killed  a  reported  358,400  U.S. 
citizens  in  1974 — over  1,000, persons  per 
day.  Over  one  million  are  under  treat¬ 
ment  for  the  disease,  and  each  year  over 
900,000  new  cases  are  diagnosed.  Of 
these,  about  one-third  are  skin  cancers; 
Troublesome,  sometimes  painful,  usually 
treatable,  with  an  impact  on  life  ex¬ 
pectancy  for  about  2,000  humans  per 
year;  the  other  600,000,  however,  are 
more  serious  and  more  of  them  are  po¬ 
tentially  fatal.  The  American  Cancer 
Society  now  estimates  that  25  percent  of 
the  United  States’  population  will  ulti¬ 
mately  develop  some  form  of  cancer. 
(U.S.  Department  of  Health,  Education 
and  Welfare,  Monthly  Vital  Statistics 
Report:  Annual  Summary  for  the  United 
States.  Vol.  21,  No.  13  (1975);  U.S.  De¬ 
partment  of  Health,  Education  and  Wel¬ 
fare,  National  Institutes  of  Health,  Na¬ 
tional  Cancer  Program:  The  Strategic 
Plan.  DHEW  Pub.  No.  (NIH)  74-569 
(Washington,  D.C.:  Government  Print¬ 
ing  Office,  1973) ;  American  Cancer  Soci¬ 
ety,  Cancer  Facts  and  Figures  (New 
York,  1974) .) 

The  economic  and  social  impacts  of 
cancer  in  the  United  States  are  massive 
and  yet  hard  to  estimate.  Certainly  the 
human  anguish  is.  Those  impacts,  how¬ 
ever,  are  very  real.  An  estimated  $1.8 
billion  per  year  is  spent  solely  for  hos¬ 
pital  care  of  cancer  patients.  Additional 
costs,  doctor  bills,  outpatient  therapy, 
and  other  treatment-related  fees,  raise 
the  direct  annual  expenditures  for  can¬ 
cer  well  into  the  tens  of  billions  of  dol¬ 
lars.  To  these  direct  expenditures  must 
be  added  indirect  costs,  such  as  the  esti¬ 
mated  1.8  million  work  years  lost  an¬ 
nually  to  the  national  economy  and  to 
family  income  by  unemployed  or  under¬ 
employed  cancer  victims.  (U.S.  Public 
Health  Service.  Cancer  Rates  and  Risks, 
Pub.  No.  (NIH)  75-619  (Washington, 
D.C.;  Government  Printing  Office,  1975, 
p.  3).  One  estimate  cited  by  the  General 
Accounting  Office  of  the  United  States 
Congress  (GAO)  is  that  the  annual  cost 
of  cancer  is  $15  billion,  of  which  $3-5 
billion  is  attributable  to  direct  care  and 
treatment  and  the  remainder  attributed 
to  the  loss  of  earning  power  and  produc¬ 
tivity  (GAO,  “Federal  Efforts  to  Protect 
the  Public  From  Cancer  Causing  Chemi¬ 
cals  Are  Not  Very  Effective’’,  June  16, 
1976,  p.  1) .  This  estimate  is  supported  by 
a  study  prepared  by  NCI  with  informa¬ 
tion  on  the  economic  costs  of  cancer  to 
the  United  States,  and  to  Individual  pa¬ 
tients’  families  in  particular.  See  ‘"The 
National  Cancer  Program,  the  Strategic 
Plan,’’  January  1973  ed. 

Cancer  rates  vary  significantly  through 
the  United  States.  In  general,  however. 


States  with  high  rates  are  the  more  in¬ 
dustrialized  States.  It  has  long  been 
known  that  densely  populated  and  indus¬ 
trialized  areas  have  higher  death  rates 
from  many  causes  than  nearby  rural 
areas.  Although  urbanization  and  indus¬ 
trialization  have  been  associated  with 
heart  disease,  cancer  of  the  respiratory 
and  digestive  systems,  and  many  other 
diseases,  the  reasons  for  this  association 
are  not  fully  understood.  This  excess  dis¬ 
ease  risk  may  be  related  to  lifestyle 
(urban  dwellers  use  more  tobacco,  for  ex¬ 
ample),  to  occupation  (working  with 
toxic  substances),  to  the  environment  of 
cities  (air  pollution  and  water  pollution) , 
or  to  other  factors  as  yet  unidentified,  as 
well  as  combinations  thereof. 

C.  THE  RECOGNITION  THAT  THE  DEVELOP¬ 
MENT  OF  CANCER  IS  INFLUENCED  BY  EN¬ 
VIRONMENTAL  AND  OCCUPATIONAL  FACTORS 

Most  of  the  details  of  how  and  why 
cancers  develop  still  elude  scientists  and 
physicians,  so  that  the  exact  causative 
mechanisms  of  observed  malignancies 
cannot  be  well  defined.  But  a  number  of 
factors  appear  to  be  implicated,  both 
separately  and  in  combination,  for  many 
ol^rved  cancers. 

Among  the  causes  of  cancer,  those 
most  prominent  are  believed  to  be  trace¬ 
able  to  environmental  factors  acting 
singularly  or  in  conjunction  with  genetic 
or  other  susceptibilities.  It  should  be 
remembered  that  the  extensive  exposure 
to  cancer-causing  environmental  factors 
is  relatively  new  in  the  history  of  man. 
Today,  there  is  growing  acceptance  that 
60  to  90  percent  of  all  cancer  may  be 
related  to  environmental  factors.  (See, 
for  example;  World  Health  Organiza¬ 
tion,  Prevention  of  Cancer,  Technical 
Report  Series  276  (Geneva,  1974) ;  E. 
Boyland,  “The  Correlation  of  Ebcperi- 
mental  Carcinogenesis  and  Cancer  in 
Man,’’  Progress  in  Experimental  Tumor 
Research.  Vol.  11  (1969),  pp.  222-34;  S. 
S.  Epstein,  “Environmental  Determin¬ 
ants  of  Human  Cancer,’’  Cancer  Re¬ 
search  Vol.  34  (1974),  pp.  2425-35).  The 
basis  for  the  estimates  largely  derives 
from  large  community  studies  over  ex¬ 
tended  periods  of  time,  which  have  re¬ 
vealed  wide  geographical  variations  in 
the  incidence  of  cancer  of  various  or¬ 
gans.  Specific  examples  include,  among 
others,  diet,  the  large  component  of  can¬ 
cer  attributable  to  cigarette  smoking, 
those  resulting  from  exposures  to  chem¬ 
icals  in  the  workplace,  and  cancers  from 
physical  agents  such  as  solar  and  ioniz¬ 
ing  radiation  and  asbestos  and  those 
caused  by  afia toxins  (a  class  of  naturally 
occurring  chemicals  secreted  by  some 
molds  on  certain  foodstuffs,  such  as 
peanuts) . 

The  extent  to  which  the  observed  in¬ 
cidence  and  rise  in  incidence  of  cancers 
are  attributable  to  manmade  chemicals 
cannot  be  estimated  with  any  precision. 
The  tragic  effects,  however,  are  evident. 
Recognition  by  cancer  specialists  that 
many,  if  not  most,  human  cancers  are 
influenced  by  environmental  factors  is 
of  extraordinary  significance  to  OSHA — 
it  means  that  occupational  cancers  may 
be  preventable  if  the  causative  agents 
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can  be  identified  and  human  exposure  to 
them  eliminated  or  minimized. 

Only  some  of  these  manmade  agents 
have  been  identified.  Unfortunately,  our 
nation’s  capacity  in  the  past  to  develop 
new  chemical  substances  far  exceeded 
its  ability  to  determine  their  carcino¬ 
genic  potential  and,  as  pointed  out. 
OSHA’s  ability  to  promulgate  standards 
in  any  speedy  fashion  solely  by  way  of 
the  case-by-case  approach.  In  the  past 
10  years,  the  production  of  synthetic 
organic  chemicals  has  expanded  by  255 
percent:  relatively  few  of  the  new  com¬ 
pounds  have  been  studied  for  their 
cancer-causing  potential.  Because  of  the 
typical  latency  period  of  5-40  years  for 
cancer  in  humans,  we  must  assume  that 
any  increase  in  cancer  which  may  have 
been  initiated  by  recent  industrial  de¬ 
velopment  is  not  yet  observable.  (Wil¬ 
helm  C.  Hueper,  “Medicolegal  Considera¬ 
tions  of  Occupational  and  Nonoccupa- 
tional  Environmental  Cancers”,  CHiapter 
7  in  Lawyers  Medical  Cyclopedia ;  Irving 
J.  Seilikoff  and  E.  Cuyler  Hammond, 
“Environmental  Cancer  in  the  Year 
2000,”  presented  at  the  Seventh  National 
Cancer  Conference,  Los  Angeles,  Sept. 
29,  1972) . 

D.  MOST  TOXIC  MATERIALS  APPEAR  NOT  TO 

BE  CARCINOGENS  EVEN  AT  HIGH  DOSES 

As  additional  studies  are  reported  of 
the  carcinogenicity  of  substances  repre¬ 
senting  a  wide  range  of  chemical  struc¬ 
tures  and  used  for  a  variety  of  purposes, 
there  has  been  tendency  for  some  to  sus¬ 
pect  that  all  chemicals  are  capable  of 
causing  cancer  if  administered  to  exper¬ 
imental  animals  at  sufficiently  high 
doses.  This  claim  appears  to  be  based 
on  the  belief  that  carcinogenesis  is  a  non¬ 
specific  kind  of  biological  process  asso¬ 
ciated  with  any  substance  imder  the 
right  conditions,  namely  that  test  ani¬ 
mals,  bred  for  their  sensitivity  to  car¬ 
cinogens,  when  fed  maximum  tolerated 
doses  of  a  substance  for  their  lifetime 
become  very  ill  and  may  be  more  sus¬ 
ceptible  to  carcinogeiiic  effects.  However, 
there  is  evidence  that  renders  this  sus¬ 
picion  very  unlikely  to  be  true. 

A  publication  of  the  U.S.  Department 
of  Health,  Education,  and  Welfare  com¬ 
piles  and  abstracts  all  substances  tested 
for  carcinogenic  effects.  (“Survey  of 
Compounds  Which  Have  Been  Tested 
For  Carinogenic  Activity,”  Volumes 
l-VU  (1947-1976)).  Although  these  vol¬ 
umes  are  not  intended  to  provide  a  criti¬ 
cal  evaluation  of  the  data  on  etich  of  the 
substances,  only  about  17  percent  of  over 
6,000  were  reported  as  showing  tumor- 
Igenic  effects  and  this  in  spite  of  the  fact 
that  most  of  the  compounds  were  se¬ 
lected  because  of  their  suspicious  nature. 

In  a  study  sponsored  by  NCI  from  1965 
to  1968  and  performed  by  the  Bionetics 
Research  Laboratories  under  contracts 
PH  43-64-57  and  PH  43-67-735,  approxi¬ 
mately  130  pesticide  and  industrial 
chemicals  were  tested  for  carcinogenic 
activity.  Pesticide  chemicals,  of  course, 
are  known  to  possess  high  biological  ac¬ 
tivity  as  demonstrated  by  their  use  as 
pesticides.  In  addition,  the  substances 
tested  in  the  Bionetics  study  were  se¬ 
lected  on  the  basis  of  a  number  of  cri¬ 


teria,  among  which  were:  (1)  Published 
evidence  of  toxicity  that  suggested  po¬ 
tential  hazards  to  man  and  (2)  the  simi¬ 
larity  between  possible  test  substances 
and  substances  of  known  carcinogenic 
activity.  Each  substance  was  fed  to  both 
sexes  of  two  strains  of  mice  at  a  maxi¬ 
mum  tolerated  dose  determined  at  a 
young  age  ’  by  continuous  oral  adminis¬ 
tration  with  both  positive  and  negative 
controls  for  18  months.  Despite  weight¬ 
ing  in  the  choice  of  test  substances,  less 
than  10  percent  of  the  substances  tested 
definitely  produced  tumorigeiSc  effects 
and  most  of  the  others  gave  no  evidence 
of  carcinogenicity.  (J.R.M.  limes  et  al., 
“Bioassay  of  Pesticides  and  Industrial 
Chemicals  for  Tumorigenicity  in  Mice: 
A  Preliminary  Note.”  J.  Natl.  Cancer  Inst. 
42, 1101-14, 1969).) 

Furthermore,  it  has  been  recognized 
for  many  years  that  the  negative  findings 
of  carcinogenic  bioassays  are  often  not 
published  and  are  even  rejected  for  pub¬ 
lication  (Report  of  the  Panel  on  Carcino¬ 
genicity,  Int.  Union  Against  Cancer, 
“Carcinogenicity  Testing,”  edited  by 
.1.  Berenblum,  lUAC  Geneva,  1969) .  'Thus, 
the  percentage  of  substances  tested  for 
carcinogenic  activity  and  found  positive 
may  be  even  lower  than  present  data 
indicate. 

During  the  hearings  to  consider  the 
intent  of  the  Administrator  of  the  U.S. 
Environmental  Protection  Agency  to 
cancel  the  registration  of  pesticides 
aldrin  and  dieldrin,  testimony  was  pre¬ 
sented  concerning  this  proposition.  The 
then  Associate  Director  for  Carcino¬ 
genesis  of  the  Division  of  Cancer  Cause 
and  Prevention  at  NCI,  Dr.  Umberto 
Saffiotti,  testified: 

Not  all  chemicals  can  cause  cancers,  con¬ 
trary  to  some  ill-informed  belief;  In  fact, 
only  a  relatively  small  proportion  of  the 
chemical  species  that  have  been  studied  are 
capable  of  such  activity.  The  activity  Is  de¬ 
pendent  on  a  number  of  specific  chemical 
and  physical  properties  of  the  molecules, 
which  are  gradually  brought  to  light.  It  can 
be  expected  that,  when  thousands  of  new 
environmental  chemicals  wlU  be  tested,  only 
a  few  hundred,  or  maybe  Just  a  few  dozen, 
will  be  found  to  be  carcinogenic,  and  It  wUl 
be  possible  to  concentrate  our  preventive 
measures  on  those.  (Exhibit  40  of  the  EPA 
Public  Hearings  concerning  the  cancellation 
of  the  pesticide  registrations  of  Aldrin  and 
Dieldrin,  1973,  pp.  7-8) . 

Thus,  the  available  evidence  provides 
strong  indication  indeed  that  not  all 
chemicals  are  capable  of  causing  cancer 
and  that  only  a  small  number  of  the  total 
is  so  capable.  This  apparent  fact  has  also 
been  recognized  by  two  Administrators 
of  EPA.  In  the  DDT  cancellation  pro¬ 


*  It  should  be  noted  that  use  of  this  maxi¬ 
mum  toleralfed  dosage  was  the  basis  for  criti¬ 
cism  by  one  member  of  the  Mrak  Commis¬ 
sion's  Technical  Panel  on  Carcinogenicity  as 
being  less  than  the  maximum  tolerated  dose 
once  the  animals  reached  maturity  and 
therefore  might  mean  that  at  hlgh«r  dose 
levels,  carcinogenic  effects  could  have  been 
observed  for  more  substances.  (Report  of  the 
Secretary’s  Commission  on  Pesticides  and  the 
Relationship  to  Environmental  Health,  UR. 
Department  of  Health,  Education,  and  Wel¬ 
fare,  Nov.  1969,  p.  483). 


ceeding.  In  Re  Stevens  Industries,  et  al., 
EPA  IFR  Docket  No.  63  et  al.,  37  FR 
13369  (1972),  aff’d.  EDF  v.  EPA.  489  F. 
2d  1247  (D.C.  Cir.  1973),  Administrator 
William  D.  Ruckelshaus  stated: 

The  'everything  Is  cancerous’  argument 
fails  because  It  ignores  the  fact  that  not 
all  chemicals  fed  to  animals  In  equally  con¬ 
centrated  doses  have  produced  the  same  tu- 
morigenlc  results.  (37  PR  13371 ) 

Likewise,  in  the  Aldrin  and  Dieldrin 
suspension  proceeding.  In  Re  Shell 
Chemcial  Co.  et  al.,  EPA  FIFRA  Docket 
No.  145,  39  FR  37265  (1974)  atf'd.  EDF  v. 
EPA.  510  F.  2d  1292  (D.C.  Cir.  1975) ,  Ad¬ 
ministrator  Russell  E.  Train  stated: 

Carcinogenicity  Is  a  relatively  rare  phe¬ 
nomenon  exhibited  by  only  a  few  of  the 
many  hundreds  of  thousands  of  chemicals. 
(39  FR  37268) 

And  in  ordering  the  suspension  of  the 
pesticides  Heptachlor  and  Chlordane  in 
In  Re  Velsicol  Chemical  Co.  et  al.,  EPA 
FIFRA  Docket  No.  384,  41  FR  7572 
(1976) ,  aff'd,  EDF  v.  EPA.  548  F.  2d  998 
(D.C.  Cir.  1976),  Administrator  Train 
stated: 

Finally,  I  have  noted  some  tendency,  not 
entirely  absent  from  the  record,  to  assert 
that  any  chemical.  If  fed  in  sufficiently  large 
anK>unts,  wUl  cause  cancer  in  test  animals. 
This  Is  not  true.  A  study  sponsored  by  the 
National  Cancer  Institute  tested  140  pesti¬ 
cides  and  Industrial  chemicals  in  two  strains 
of  mice,  and  less  than  ten  percent  of  these 
were  found'to  be  carcinogenic.  (41  7576) 

E.  LATENCY  AND  IRREVERSIBILITY  OF  EFFECT 

Another  very  troubling  problem  to  the 
regulation  of  chemical  carcinogens  is 
posed  by  two  biological  characteristics  of 
cancer  that  are  welLestablished  and  that 
distinguish  it  from  other  processes  of 
chronic  toxicity.  These  are  the  general 
irreversibility  of  effect  and  the  generally 
long  latent  period  between  exposure  to 
the  carcinogen  and  manifestation  of  the 
effect,  namely  the  tumor. 

1.  Irreversibility.  The  reasons  imder- 
lying  the  Irreversibility  of  effect  are 
fundamental  to  the  understanding  of  the 
mechanisms  of  chemical  carcinogenesis. 
The  effect  imder  consideration  is  the 
induction  of  a  critical  change  in  the 
target  cells  which  determines  their  sub¬ 
sequent  growth  as  tumor  cells.  The 
specific  molecular  target  of  a  carcinogen 
within  a  cell  is  not  yet  fully  identified, 
although  it  is  known  that  carcinogens 
can  interact  directly  with  the  genetic 
material  of  the  cells  (DNA),  as  well  as 
with  other  molecules  that  control  cel¬ 
lular  functions  (RNA  and  proteins).* 
Once  a  cell  has  been  switched  (“trans¬ 
formed”)  from  its  normal  status  to  a 
neoplastic  one,  this  cell  can  replicate 
and  produce  neoplastic  daughter  cells. 
Only  a  few  initially  transformed  neo¬ 
plastic  cells  may  be  sufficient  to  give  rise 
to  a  growing  tumor.  There  is  experimen¬ 
tal  evidence  that  even  a  single  cell  can 
be  transformed  by  chemicals  to  produce 

*For  Instance,  see  I.  B.  Weinstein,  N. 
Tamaguchl,  R.  Oebert,  and  M.  E.  Kalghn, 
“Use  of  Epithelial  Cell  Cultures  for  Studies 
on  the  Mechanism  of  Transformation  by 
Chemical  Carcinogens,”  In  Vitro,  11,  130-141 
(1975). 
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a  malignant  tumor.®  It  is  consistent  with 
our  knowledge  of  carcinogenesis  that  a 
relatively  small  number  of  molecules 
may  be  sufBcient  to  initiate  a  neoplastic 
change  in  a  target  cell.  Following  such 
an  initial  event,  exposure  to  the  carcino¬ 
gen  is  no  longer  required  to  maintain  the 
initial  alteration  that  leads  ultimately 
to  a  cancer  cell,  which  is  then  capable  of 
autonomous  growth.  Thus  a  single 
biological  event  produced  by  a  very  small 
number  of  molecules  of  the  carcinogen 
may  be  suflBcient  to  initiate  the  irrever¬ 
sible  development  of  a  tumor.  As  the  Ad 
Hoc  NCI  Committee’s  report  to  the  Sur¬ 
geon  General  stated  in  1970: 

The  effects  of  carcinogens  on  tissues  appear 
Irreversible.  Exposure  to  small  doses  of  a 
carcinogen  over  a  period  of  time  results  in 
a  summation  or  potentiation  of  effect.  The 
fundamental  characteristic  which  distin¬ 
guishes  the  carcinogenic  effect  from  other 
toxic  effects  is  that  the  tissues  affected  do 
not  seem  to  retium  to  their  normal  condition. 
This  summation  of  effects  in  time  and  the 
long  interval  (latent  period)  which  passes  af¬ 
ter  tumcM*  induction  befcs^  the  tumor  be¬ 
comes  clinically  manifest  demonstrate  that 
cancer  can  develop  in  man  and  in  animals 
long  after  the  causative  agent  has  been  in 
contact  and  disappeared,  (p.  2) 

2.  Long  latent  period.  The  other  im- 
PK>rtant  characteristic  of  the  carcino¬ 
genic  effect  is  that  it  is  a  delayed  effect, 
one  where  the  manifestation  (the  ap¬ 
pearance  of  a  tumor)  follows  the  causa¬ 
tive  exposure  by  a  long  period,  of  time, 
called  the  latent  period,  during  which 
the  action  of  the  carcinogen  on  the  host, 
although  already  effected,  cannot  cur¬ 
rently  be  detects.  In  man,  as  well  as 
in  experimental  animals,  the  latent  pe¬ 
riod  of  chemical  carcinogens  is  often  as 
long  as  a  major  portion  of  a  lifetime. 
It  has  been  found  to  be  as  long  as  15, 
20,  30  or  more  years  in  man,  while  it  is 
usually  from  1  to  2  years  or  even  more 
in  rodents,  which  live  up  to  two  or  three 
years.  In  most  cases  the  latent  period  for 
human  carcinogenesis  is  5  to  40  years. 
In  case  histories  of  human  exposure  to 
chemical  carcinogens  with  such  long 
latent  periods,  such  as  cigarette  smoke 
or  asbestos,  conclusive  epidemiological 
findings  were  not  available  until  20  or 
more  years  after  the  start  of  exposure, 
by  which  time  large  numbers  of  persons 
had  been  exposed  and  a  substantial  can¬ 
cer  epidemic  had  been  caused.  Thus,  as 
pointed  out  below,  the  significance  of 
the  long  latent  period  for  chemical  car¬ 
cinogenesis  is  that  it  is  impractical  and 
imprvdent  to  wait  for  results  of  epide¬ 
miological  studies  in  man;  prevention  of 
chemical  carcinogenesis  in  man  requires 
identification  of  the  carcinogens  by  ex¬ 
perimentation  in  laboratory  aniTnfl.is 
with  a  short  lifetime  and  a  correspond¬ 
ingly  short  latent  period  for  tumor  in¬ 
duction.  As  the  Ad  Hoc  NCT  Committee’s 
report  to  the  Siuigeon  General  stated: 


»P.  J.  Flalkow,  “The  Origin  and  Develop¬ 
ment  of  Humcm  Tumors  Studied  with  Cell 
Markers”,  New  England  Journal  of  Medicine 
291,  26-35  (1974):  8.  M.  Oartler,  “millzatlon 
of  Mosaic  Systems  In  the  Study  of  the  Origin 
and  Progression  of  Tumors,”  In:  J.  German 
(ed),  Chromosomes  and  Cancer,  pp.  317-362. 
(1973). 
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It  Is,  therefore.  Important  to  realize  that 
incidences  of  cancer  in  man  today  reflect 
exposure  of  16  or  more  years  ago;  similarly, 
any  increase  of  carcinogenic  contaminants  in 
mim's  environment  today  will  reveal  its  car¬ 
cinogenic  effect  some  15  or  more  years  from 
now.  For  this  reason,  it  Is  urgent  that  every 
effort  be  made  to  detect  and  control  sources 
of  carcinogenic  contamination  of  the  en¬ 
vironment  well  before  damaging  effects  be¬ 
come  evident  in  man  •  •  •  Environmental 
cancer  remains  one  of  the  major  disease 
problems  of  modern  man.  (p.  2) 

And,  as  Administrator  Russell  Train  of 
EPA  pointed  out  in  In  Re  Velsicol,  supra: 

•  »  •  the  latency  periods  for  cancer  in¬ 
ducing  chemicals  tend  to  be  long  (in  the  tens 
of  years),  so  that  what  results  there  are 
from  the  study  of  human  exposure  are  dif¬ 
ficult  to  gather  and  may  well  appear  too  late 
to  save  people  from  an  already  widespread 
chemical  to  which  they  are  unavoidably  ex¬ 
posed.  (41  FR  7575) 

F.  KNOWN  HUMAN  CARCINOGENS  ARE  ALSO 
CARCINOGENS  IN  ANIMALS 

At  least  28  chemical  substances  or  mix¬ 
tures  are  known  to  cause  cancer  in  man; 
in  most  cases  this  knowledge  is  derived 
from  epidemiological  studies.  With  one 
or  possibly  two  exceptions,  all  of  these 
are  known  to  cause  cancer  in  experi¬ 
mental  animals.  In  the  text  of  a  review 
published  by  Dr.  U.  Safflotti: 

“Over  one  thousand  chemical  substances 
have  been  shown  to  be  carcinogenic  by  tests 
in  animals  (although  some  of  the  'positive' 
tests  reported  in  the  literature — particularly 
the  older  ones — are  not  quite  satisfactory  by 
present  standards) .  Several  Individual  chemi¬ 
cals  or  mixtures  of  chemicals  have  also  been 
shown  conclusively  to  be  carcinogenic  by  di¬ 
rect  observation  in  man  (Table  1).  With  the 
exception  of  arsenic,  still  under  experimental 
study,  all  the  main  products  that  were  found 
to  be  carcinogenic  by  direct  evidence  in  man 
have  also  been  proven  carcinogenic  In  ani¬ 
mals.  On  the  other  hand,  proof  that  a  sub¬ 
stance,  which  had  been  recognized  as  car¬ 
cinogenic  In  animals,  actually  causes  cancer 
in  man  would  require  In  most  cases  extremely 
complex  and  lengthy  epidemiologic  studies. 
In  many  cases.  It  may  be  impossible  to  ob¬ 
tain  such  proof  because  of  the  complexity  of 
controls  that  would  be  needed  for  a  satis¬ 
factory  demonstration.  Therefore,  the  only 
prudent  course  of  action  at  the  present  state 
of  our  knowledge  is  to  assume  that  chemicals 
which  are  carcinogenic  in  animals  could  also 
be  so  in  man,  although  the  direct  demonstra¬ 
tion  in  man  is  lacking.  (U.  Safflotti,  “The 
laboratory  approach  to  the  identification  of 
environmental  carcinogens”:  in  Scholefield, 
P.G.  (Ed.) :  Proceedings  of  the  Ninth 
Canadian  Cancer  Research  Conference  1971, 
pp.  23-26;  University  of  Toronto  Press  1972.) 

In  a  report  by  a  Committee  of  the  Na¬ 
tional  Research  Council  (Contemporary 
Pest  Control  Practices  and  Prospects, 
Vol.  1,  1975:  “NRC  Pest  Control”),  pub¬ 
lished  data  on  13  compounds  known  to 
also  cause  cancer  in  man  are  tabulated: 
12  of  them  are  known  to  also  cause  can¬ 
cer  in  mice,  rats,  and/or  hamsters  (NRC 
Pest  Control,  pp.  67-73). 

Notwithstanding  the  difficulty  of  identify¬ 
ing  specific  carcinogens  affecting  man,  about 
a  dozen  agents  are  now  recog:nlzed  as  human 
carcinogens.  All  of  these  but  one  are  defi¬ 
nitely  carcinogenic  In  tests  on  laboratory  ani¬ 
mals,  as  Indicated  in  Table  4.  Ttie  only  excep¬ 
tion  Is  arsenic,  which  is  still  under  test  on 
animals.  It  may  be  noted  that  the  organs  af¬ 


fected  In  man  are  not  always  the  same  as 
those  that  are  found  to  develop  tumors  In 
laboratory  animals,  nor  Is  the  organ  specifi¬ 
cally  the  same  In  different  species  of  rodents. 
Nevertheless,  the  evidence,  based  on  a  lim¬ 
ited  number  of  carcinogens,  suggests  that 
most  agents  that  pose  a  carcinogenic  threat 
to  man  will  be  carcinogenic  in  laboratory 
tests  on  animals.  (NRC  Pest  (Control,  p.  66) 

The  NRC  Committee  also  tabulated 
numerical  data  on  the  doses  of  these 
chemicals  associated  with  increased  can-  . 
cer  incidence  (ibid.,  pp.  75-81,  Table  5). 
’They  foimd  an  approximate  correspond¬ 
ence  between  the  sensitivities  of  humans 
and  rodents  when  they  were  compared 
on  the  basis  of>  cumulative  lifetime 
exposure: 

Thus,  as  a  working  hypothesis.  In  the  ab¬ 
sence  of  countervailing  evidence  lor  the  spe¬ 
cific  agent  in  question,  it  appears  reasonable 
to  assume  that  the  lifetime  cancer  Inci¬ 
dence  induced  by  chronic  exposure  in  man 
can  be  approximated  by  the  lifetime  Inci¬ 
dence  Induced  by  similar  expostire  In  labora¬ 
tory  animals  at  the  same  total  doses  per  body 
weight.  (Ibid.,  p.  82) 

The  reliance  of  EPA  on  animal  test 
data,  and  other  similar  principles  set 
forth  herein,  as  indicating  human  car¬ 
cinogenic  potential  has  been  judicially 
approved.  For  example,  in  referring,  al¬ 
beit,  to  an  adjudicatory  proceeding  con¬ 
cerning  the  suspension  of  a  pesticide,  the 
United  States  Court  of  Appeals  stated  in 
EDF  V.  EPA  (Velsicol)  548  F.  2d  998, 
1006-07  (D.C.  Cir.  1976) : 

We  start  by  rejecting  Velsicol's  argument 
that  the  'cancer  principles'  EPA  relied  on 
in  structuring  Its  analysis  of  the  mice  and 
rat  studies  Improperly  biased  the  agency's 
ot>en-mlnded  consideration  of  the  evidence. 
In  brief  form,  the  principles  accept  the  use 
of  animal  test  data  to  evaluate  hviman  can¬ 
cer  risks:  consider  a  positive  oncogenic  effect 
In  test  animals  as  sufficient  to  characterize 
a  pesticide  as  posing  a  cancer  risk  to  man: 
recognize  that  negative  results  may  be  ex¬ 
plained  by  the  limited  number  and  sensi¬ 
tivity  of  the  test  animals  as  compared  to  the 
general  human  population:  note  that  there 
is  no  scientific  basis  for  establishing  a  no¬ 
effect  level  fbr  carcinogens:  and  view  the 
finding  of  benign  and  malignant  tumors  as 
hazard  to  man  given  the  increasing  evidence 
that  many  'benign'  tumors  can  develop  into 
cancer.  The  Agency's  reliance  on  these  prin¬ 
ciples  did  not  come  as  a  surprise  to  Velsicol: 
they  were  Included  in  the  Administrator's 
Notice  of  Intent  to  Suspend:  and  as  recog¬ 
nized  in  EDF  V.  EPA,  167  U.8.  App.  D.C.  at 
77-78,  510  F.  2d  at  1298-99,  form  part  of  the 
Agency's  'scientific  expertise.’  Velsicol  was 
properly  given  an  opportunity  to  put  In  evi¬ 
dence  contesting  those  principles,  but  failed 
to  demonstrate  anything  more  than  some 
scientific  disagreement  with  respect  to  them. 
Velsicol's  principal  complaint — that  mice  are 
Inappropriate  test  animals — was  specifically 
rejected  by  the  Administrator,  citing  state¬ 
ments  by  the  National  Academy  of  Sciences’ 
Food  Protection  Committee,  the  World 
Health  Organization,  HEW's  commission  on 
Pesticides  and  their  Relationship  Environ¬ 
mental  Health,  FDA  Advisory  Panel  on  Car¬ 
cinogenesis,  International  Agency  for  Re¬ 
search  on  Cancer,  and  Director  of  the  Na¬ 
tional  Cancer  Institute's  (Carcinogenesis 
Program.  Unlike  the  faUure  to  adduce  criti¬ 
cal  methodology  that  we  criticized  In  Inter¬ 
national  Harvester,  EPA's  specific  enuncia¬ 
tion  of  Its  underlying  analytic  principles,  de¬ 
rived  from  its  experience  In  the  area,  yields 
meaningful  notice  and  dialogue,  enhances 
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the  administrative  process  and  furthers 
reasoned  agency  decisionmaking”  (omit¬ 
ting  footnotes) . 

G.  THE  LEGAL  MANDATE  AND  THE 
REGULATORY  APPROACH 

The  primary  purpose  of  the  Act  is  to 
assure,  so  far  as  possible,  safe  and 
healthful  working  conditions  for  every 
American  employee  over  the  period  of 
his  or  her  working  lifetime.  One  means 
prescribed  by  Congress  to  achieve  this 
goal  is  the  mandate  given  to,  and  the 
concomitant  authority  vested  in,  the 
Secretary  of  Labor  to  set  mandatory 
safety  and  health  standards.  The  Act 
provides  specifically  that: 

The  Secretary,  in  promulgating  standards 
dealing  with  toxic  materials  or  harmful 
physical  agents  under  this  subsection,  shall 
set  the  standard  which  most  adequately  as¬ 
sures  to  the  extent  feasible,  on  the  basis  of 
the  best  available  evidence,  that  no  em¬ 
ployee  will  suffer  material  impairment  of 
health  or  functional  capacity  even  if  such 
employee  has  regular  exposure  to  the  hazard 
dealt  with  by  such  standard  for  the  period 
of  his  working  life.  Development  of  stand¬ 
ards  under  this  subsection  shall  be  based 
upon  research,  demonstrations,  experiments, 
and  such  other  information  as  may  be  ap¬ 
propriate.  In  addition  to  the  attainment  of 
the  highest  degree  of  health  and  safety  pro¬ 
tection  for  the  employee,  other  considera¬ 
tions  shall  be  the  latest  available  scientific 
data  in  the  field,  the  feasibility  of  standards, 
and  experience  gained  under  this  and  other 
health  and  safety  laws.  (Section  6(b)  (5) ). 

In  setting  standards  pursuant  to  the 
Act,  the  Secretary  is  expre^ly  required 
to  consider  the  feasibility  of  the  proposed 
standards.  Senate  Committee  on  Labor 
and  Public  Welfare,  S.  Rep.  No.  91-1282, 
91st  Cong.,  2d  Sess.,  p.  58  (1970).  Never¬ 
theless,  considerations  of  technological 
feasibility  are  not  limited  to  devices  al¬ 
ready  developed  and  in  use.  Standards 
may  require  improvements  in  existing 
technologies  or  require  the  development 
of  new  technology.  The  Society  of  the 
Plastics  Industry  v.  OSH  A.  supra  at  1309. 

Where  appropriate,  the  standards  are 
required  to  include  provisions  for  labels 
or  other  forms  of  warning  to  apprise  em¬ 
ployees  of  nazards,  suitable  protective 
equipment,  control  procedures,  monitor¬ 
ing  and  measuring  of  employee  exposure, 
employee  access  to  the  results  of  moni¬ 
toring,  appropriate  medical  examina¬ 
tions  and  training  and  education.  More¬ 
over,  where  a  standard  prescribes  medi¬ 
cal  examinations  or  other  tests,  they 
must  be  made  available  at  no  cost  to  the 
employees  (section  6(b)(7)).  Standards 
may  also  prescribe  recordkeeping  re¬ 
quirements  where  necessary  or  appropri¬ 
ate  for  enforcement  of  the  Act  or  for  de¬ 
veloping  information  regarding  occupa¬ 
tional  accidents  and  illnesses  (section 
8(c) ). 

Sections  2(b)  (5),  2(b)  (6),  6,  20,  21,  22, 
and  24  of  the  Act  reflect  Congress’  recog¬ 
nition  that  conclusive  medical  or  scien¬ 
tific  evidence  including  causative  factors, 
epidemiological  studies  or  dose  response 
data  may  not  exist  for  many  toxic  ma¬ 
terials  or  harmful  physical  agents. 
Nevertheless,  Congress  mandated  that 
standards  should  not  be  postponed  be¬ 
cause  definitive  medical  or  scientific  evi- 
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dence  is  not  currently  available.  Indeed, 
while  final  standards  are  based  on  the 
best  available  evidence,  the  legislative 
history  makes  it  clear  that  “it  is  not  in¬ 
tended  that  the  Secretary  be  paralyzed 
by  debate  surrounding  diverse  medical 
opinion.”  House  Comm.  On  Education 
and  Labor,  H.R.  Rep.  No.  91-1291,  91st 
Cong.,  2d  Sess.  18  (1970). 

This  congressional  judgment  is  sup¬ 
ported  by  the  Courts  which  have  re¬ 
viewed  standards  promulgated  under  the 
Act.  In  Industrial  Union  Department, 
AFL-CIO  V.  Hodgson,  499  P.  2d  467  (D.C. 
Cir.  1974),  the  United  States  Court  of 
Appeals  considered  the  Secretary  of 
Labor’s  delegated  mandate  and  power 
under  the  Act  to  protect  the  health  of 
workers  from  exposure  to  asbestos.  It 
stated  (499  P.  2d  at  474) : 

From  extensive  and  often  oonfiictlng  evi¬ 
dence.  the  Secretary  In  this  case  made  nu- 
merotis  factual  determinations.  With  respect 
to  some  cf  those  questions,  the  evidence  was 
such  that  the  task  consisted  primarily  of 
evaluating  the  data  and  drawing  conclusions 
from  It.  The  court  can  review  that  data  In 
tho  record  and  determine  whether  It  refiects 
substantial  support  for  the  Secretary's  find¬ 
ings.  But  some  of  the  questions  involved  in 
the  promulgation  of  these  Standards  are  on 
tho  frontiers  of  scientific  knowledge,  and 
consequently  as  to  them  insuflicieiit  data  Is 
presently  available  to  make  a  fully  informed 
factual  determination.  Decision  making  must 
in  that  circumstance  depend  to  a  greater  ex¬ 
tent  upon  policy  Judgments  and  less  upon 
purely  factual  analysis.*' 

This  rationale  was  likewise  applied  in 
The  Society  of  the  Plastics  Industry,  Inc. 
V.  OSH  A,  509  P.  2d  1301  (2d  Cir.),  cert, 
den.  421  U.S.  992  (1975),  where  the  Sec¬ 
ond  Circuit  reviewed  regulations  limiting 
worker  exposure  to  vinyl  chloride.  The 
Court  stated  at  1308: 

As  In  Industrial  Union  Department,  AFL- 
CIO  v.  Hodgson,  supra,  the  ultimate  facts 
here  in  dispute  are  on  the  frontiers  of  scien¬ 
tific  knowledge,  and.  though  the  factual 
finger  points,  it  does  not  conclude.  Under  the 
command  of  OSHA,  it  remains  the  duty  of 
the  Secretary  to  act  to  protect  the  working¬ 
man,  and  to  act  even  in  circumstances  where 
existing  methodology  or  research  is  deficient. 
The  Secretary,  in  extrapolating  the  MCA 
study's  findings  from  mouse  to  man,  has 
chosen  to  reduce  the  permissible  level  to  the 
lowest  detectable  ones.  We  find  no  error  in 
this  respect. 

And  in  Ethyl  Corp.  v.  EPA  541  P.  2d  1 
(D.C.  Cir.  1976) ,  the  Court  of  Appeals  af¬ 
firmed  the  EPA  Administrator’s  decision 
to  limit  lead  in  gasoline,  based  in  large 
part  upon  the  rationale  of  lUD  v.  Hodg¬ 
son,  supra  and  SOCMA  v.  OSHA,  supra. 
The  Court  stated  at  pp.  24-28 : 

Questions  involving  the  environment  are 
particularly  prone  to  uncertainty.  Techno¬ 
logical  man  has  altered  his  world  in  ways 
never  before  experienced  or  anticipated.  The 
health  effects  of  such  alterations  arc  often 
unknown,  sometimes  unknowable.  While  a 


*'  Where  existing  methodology  or  research 
In  a  new  area  of  regulations  is  deficient,  the 
agency  necessarily  enjoys  broad  discretioh  to 
attempt  to  formulate  a  solution  to  the  best 
of  its  ability  on  the  basis  of  available  in¬ 
formation,  Permian  Basin  Area  Rate  Cases, 
390  US  747,  811,  88  S.  Ct.  1344,  20  L.  Ed.  2d 
312  (1968). 
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concerned  Congress  has  passed  legislation 
providing  for  protection  of  the  public  health 
against  gross  environmental  modifications, 
the  regulators  entrusted  with  the  enforce¬ 
ment  of  such  laws  have  not  thereby  been  en¬ 
dowed  with  a  prescience  that  removes  aU 
doubt  from  their  decisionmaking.  Rather, 
speculation,  conflicts  in  evidence,  and  theo¬ 
retical  extrapolation  typify  their  every  ac¬ 
tion.  How  else  can  they  act,  given  a  mandate 
to  protect  the  public  health  but  only  a  slight 
or  nonexistent  data  base  upon  which  to  draw? 
Never  before  have  massive  quantities  of  as- 
bestiform  tailings  been  spewed  into  the  wa¬ 
ter  we  drink.  Never  before  have  our  indus¬ 
trial  workers  been  occupationally  exposed  to 
vinyl  chloride  or  to  asbestos  dust.  Never  be¬ 
fore  has  the  food  we  eat  been  permeated  with 
DDT  or  the  pesticides  aldrin  and  dieldrin. 
And  never  before  have  hundreds  of  thou¬ 
sands  of  tons  of  lead  emissions  been  dis¬ 
gorged  annually  into  the  air  we  breathe. 
Sometimes,  of  course,  relatively  certain  proof 
of  danger  or  harm  from  such  modifications 
can  be  readily  found.  But,  more  commonly, 
“reasonable  medical  concerns”  and  theory 
long  precede  certainty  Yet  the  statutes — 
and  common  sense — demand  regulatory  ac¬ 
tion  to  prevent  harm,  even  if  the  reg\ilator 
is  less  than  certain  that  harm  is  otherwise 
Inevitable. 

Undoubtedly,  certainty  is  the  scientific 
ideal — to  the  extent  that  even  science  can 
be  certain  of  its  truth.  But  certainty  in  the 
complexities  of  environmental  medicine  may 
be  achievable  only  after  the  fact,  when  sci¬ 
entists  have  the  leisurely  and  isolated  scrut¬ 
iny  of  an  entire  mechanism.  Awaiting  cer¬ 
tainty  will  often  allow  for  only  reactive,  not 
preventive,  regulation.  Petitioners  suggest 
that  anjrthlng  less  than  certainty,  that  any 
speculation,  is  irresponsible.  But  when  stat¬ 
utes  seek  to  avoid  environmental  catastro¬ 
phe,  can  preventive,  albeit  uncertain,  deci¬ 
sions  legitimately  be  so  labeled?  541  P.  2d  1 
at  pp.  24-25,  omitting  footnotes. 

*  *  «  •  • 

That  petitioners,  and  their  scientists,  find 
a  basis  to  disagree  is  hardly  surprising,  since 
the  results  are  still  uncertain,  and  will  be 
for  some  time.  But  if  the  statute  accords  the 
regulator  fiexibility  to  assess  risks  and  make 
essentially  legislative  policy  judgments,  as  we 
believe  it  does,  preventive  regulation  based 
on  conflicting  and  inconclusive  evidence  may 
be  sustained.  Recent  cases  have  recognized 
this  fiexibility  in  similar  situations  [citing 
lUD  V.  Hodgson;  SOCMA  v.  OSHA,  supra; 
and  Reserve  Mining  Co.  v.  EPA  514  P.  2d  492 
(8th  Cir.  1975)  (en  banc) )  541  P.  2d  1  at  26. 

***** 

Where  a  statute  is  precautionary  in  na¬ 
ture,""  the  evidence  difficult  to  come  by,  un¬ 
certain,  or  conflicting  because  it  is  on  the 
frontiers  of  scientific  knowledge,  the  regula¬ 
tions  de.stgned  to  protect  the  public  health, 
and  the  decision  that  of  an  expert  adminis¬ 
trator,  we  will  not  demand  vigorous  step-by- 
step  proof  of  cause  and  effect.  Such  proof  may 
be  impossible  to  obtain  if  the  precautionary 
purpose  of  the  statute  is  to  be  served.  541  P. 
2d  1  at  28. 

And  finally,  in  Certified  Color  Manufac¬ 
turers  Ass’n  V.  Mathews  543  F.  2d  284 
(D.C.  Cir.  1976),  the  Commissioner  of 
PDA  had  terminated  provisional  ap¬ 
proval  of  the  color  additive  “Red  Dye 
No.  2”  because  of  evidence  that  it  caused 
cancer  in  rats.  In  affirming  that  action, 
the  Court  stated  at  297-98: 

Ctourts  have  traditionally  recognized  a  spe¬ 
cial  judicial  interest  in  protecting  the  pub- 

Or,  as  with  OSHA,  mandatory  in  its  com¬ 
mand  to  act.  See  note  56  supra. 
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lie  health,  particularly  where  ‘the  matter  In¬ 
volved  is  as  sensitive  and  frightladen  as  can¬ 
cer’.  Where  the  harm  envisoned  is  cancer, 
courts  have  recognized  the  need  for  action 
based  upon  lower  proof  than  otherwise  ap¬ 
plicable  (footnotes  omitted) . 

This  proposal  marks  a  departure  from 
OSHA’s  usual  pattern  of  a  substance-by¬ 
substance  approach  in  setting  health 
standards  concerning  exposures  to  po¬ 
tential  occupational  carcinogens.  One  ob¬ 
vious  result  of  OSHA’s  current  case-by- 
case  approach  to  the  regulation  of  car¬ 
cinogens  has  been  the  relitigation  of  cer¬ 
tain  issues  in  each  and  every  rulemaking. 
This  taxes  witnesses  who  have  in  the 
past  been  willing  to  testify  in  prior  rule- 
makings.  In  addition,  the  system  hardly 
guarantees  a  continuity  of  approach  in 
every  case,  whether  it  be  within  the 
Agency  or  within  the  Courts.  And  finally, 
the  manpower  resources  of  OSHA  are 
exceeded  using  the  present  approach. 
See,  for  example,  the  affidavits  of  the 
chief  legal  advisor  and  the  chief  of  the 
health  standards  division  filed  in  an  ac¬ 
tion  brought  to  compel  the  issuance  of 
a  cotton  dust  standard  ( Textile  Workers 
Union  of  America,  et.  al.  v.  Wm.  J.  Usery, 
Jr.,  et.  al.,  Civil  Action  No.  75-2157 

(D.D.C. - ,  1975) ).  It  is  OSHA’s  belief 

that  if  this  proposal  or  something  simi¬ 
lar  is  not  promulgated,  with  present  re¬ 
sources  the  output  of  standards  to  pro¬ 
tect  American  workers  from  carcinogens 
will  never  be  adequate  and  may  collapse 
by  means  of  the  futility  of  the  effort.  In¬ 
deed,  to  follow  the  present  system  and 
procedure  for  each  and  every  individual 
substance  and  hazard  would  be,  we  con¬ 
tend,  beyond  the  abilities  of  any  agency, 
no  matter  how  large  a  staff  it  may  have. 

'The  vinyl  chloride  standard  (29  CPR 
1910.1017)  provides  a  striking  example 
of  the  effort  which  has  been  required 
for  standard  promulgation,  under  opti¬ 
mum  circumstances,  pursuant  to  the  de 
novo  case-by-case  approach.  That  stand¬ 
ard,  developed  on  a  top  priority  basis 
with  resources  borrowed  from  other  on¬ 
going  projects,  took  the  full  statutory 
six  months  from  the  issuance  of  the 
emergency  temporary  standard,  through 
the  required  hearings  and  the  adequate 
review  of  the  record,  to  publish  a  final 
rule.  And  that  time  does  not  include  the 
time  and  manpower  devoted  to  the  ear¬ 
lier  fact-finding  hearing  and  the  neces¬ 
sary  prepamtion  of  the  emergency  tem¬ 
porary  standard  and  preamble  them¬ 
selves  Moreover,  that  time  does  not  in¬ 
clude  the  resources  that  were  required 
to  defend  the  final  standard  in  the  ap¬ 
pellate  courts.  The  ETS  itself  was  not 
contested. 

'The  vinyl  chloride  rulemaking  pro¬ 
ceedings  concerned  a  substance  which 
undisputedly  was  a  human  carcinogen. 
Yet,  controversy  raged  during  the  hear¬ 
ing  concerning  the  precise  level  of  ex¬ 
posure  which  posed  a  hazard,  whether 
a  “safe”  exposure  level  existed,  whether 
animal  data  could  be  prudently  extrap¬ 
olated  to  man  in  quantitative  terms  and 
the  appropriateness  of  the  regulatory  re¬ 
quirements.  The  comments  and  testi¬ 
mony  concerning  these  issues  were  dis¬ 
cussed  in  a  significant  part  of  the  more 


than  600  written  comments,  200  written 
and  oral  hearing  submissions,  the  hear¬ 
ings,  and  the  4,000  page  record. 

Notwithstanding  the  bulk  and  com¬ 
prehensiveness  of  the  record,  OSHA  fi¬ 
nally  determined  that  the  record  did  not 
provide  definitive  answers  to  these  ques¬ 
tions.  ’The  Agency  declared,  “Iwle  can¬ 
not  wait  until  indisputable  answers  to 
these  questions  are  available,  because 
lives  of  employees  are  at  stake,”  (39  FR 
35892). 

Moreover,  certain  issues  predictably 
and  inevitably  reoccur  in  other  proceed¬ 
ings  concerning  highly  toxic  and  car¬ 
cinogenic  substances,  such  as  arsenic, 
coke  oven  emissions,  benzene  and  beryl¬ 
lium.  Yet,  the  determinations  on  these 
issues  have  been  made  by  the  Agency 
as  a  matter  of  “policy”,  not  necessarily 
with  complete  factual  certainty  at  the 
time  of  that  determination.  Hiese  de¬ 
terminations  have  been  upheld  as  policy 
matters.  For  example,  OSHA’s  determi¬ 
nation  in  the  preamble  tx)  the  final 
standard  regulating  exposure  to  one  of 
the  14  carcinogens,  (ethyleneimine,  El) , 
that  carcinogencity  in  animals  shoiild  be 
treated  as  posing  a  carcinogenic  threat 
to  hiunans,  was  characterized  by  the 
United  States  Court  of  Appeals  for  the 
Third  Circuit  as  “not  really  a  factual 
matter.”  Rather,  the  Court  stated  that, 
the  determination  “is  in  the  nature  of 
a  recommendation  for  prudent  legisla¬ 
tive  action,”  i.e.,  a  policy  decision. 
SOCMA  V.  Brennan,  503  F.  2d  1155,  1159 
(3d  Cir.,  1974) . 

To  dedicate  substantial  (and  unavail¬ 
able)  resources  to  the  rehearing,  and 
record  resubstantiation  in  each  and 
every  rulemaking,  of  these  kinds  of  pol¬ 
icy  issues  is  truly  nonproductive  if  we 
are  honestly  concerned  about  the  health 
of  workers  and,  possibly,  the  future  of 
mankind. 

OSHA  therefore,  like  other  adminis¬ 
trative  agencies  in  the  past,  has  deter¬ 
mined  that  it  is  necessary  at  this  time, 
to  the  fulfillment  of  its  statutory  objec¬ 
tives,  to  reshape  the  size  and  content 
of  its  rulemaking  proceedings  at  least 
insofar  as  potential  carcinogens  are  con¬ 
cerned.  This  proposed  set  of  regulations 
incorporates  policy  determinations  con¬ 
cerning  how  and  when  chemical  or  phys¬ 
ical  substances  should  be  identified,  clas¬ 
sified.  and  consequently  regiilated,  as 
posing  a  carcinogenic  risk  to  humans. 
It  is  OSHA’s  intention,  once  this  pro¬ 
posal  is  duly  promulgated,  to  foreclose, 
in  the  subsequent  6(b)  rulemakings  on 
individual  substances,  the  rehearing  of 
the  validity  of  this  classification  system 
and  most  other  policy  determinations 
made  in  this  proposal,  including  the  pro¬ 
cedural  structure  intended  to  be  followed. 

For  example,  one  such  foreclosed  pol¬ 
icy  determination  is  whether  employees 
shall  be  exposed  to  potential  occupa¬ 
tional  carcinogens  above  the  lowest  level 
feasible.  Accordingly,  during  the  subse¬ 
quent  section  6(b)  proceedings,  inter¬ 
ested  parties  would  be  foreclose  from 
the  present  endless  debate  concerning 
whether  permissible  exposme  limits  to 
hiunans  can  be  related  or  extrapolated 
to  those  levels  of  exposure  in  test  ani¬ 


mals  that  indicated  evidence  of  car¬ 
cinogenesis. 

OSHA  intends  and  expects  that  these 
and  the  other  issues  raised  by  this  pro¬ 
posal  will  be  fully  discussed,  debated  and 
aired  in  this  rulemaking  proceeding.  At 
the  conclusion  of  these  proceedings,  these 
policy  decisions,  including  the  regulatory 
framework  embodied  in  this  new  Part 
1990,  will  have  been  subjected  to  public 
proceedings,  their  scientific  bases  debat¬ 
ed,  and  their  consequences  delineated. 
Based  on  the  record  fully  developed  in 
this  proceeding,  the  scientific  and  relat¬ 
ed  policy  determinations  will  be  made  in 
the  final  regulations.  Consequently,  the 
Agency  believes  that  this  “generic”  form 
of  standard  setting  will  not  in  any  way 
shortcut  “due  process”,  the  statutory 
procedural  requirements  set  forth  in  sec¬ 
tion  6(b)  of  the  Act  or  in  5  U.S.C.  553, 
et  seq.,  since  every  opportunity  for  no¬ 
tice,  comment,  and  public  participation 
in  extensive  hearings  pursuant  to  those 
provisions  will  have  been  afforded. 

It  has  long  been  recognized  by  the 
courts  that  regulatory  agencies,  such  as 
OSHA.  must  and  should  use  innovative 
rulemaking  procedures  to  set  policy,  in 
order  to  comply  with  their  statutory 
mandates,  even  at  the  expense  of  nom¬ 
inally  depriving  interested  parties  of  a 
hearing  on  individual  claims  which  may 
be  contrary  to  the  generally  announced 
poUcy.  Thus  in  1956,  the  Supreme  Court 
held  that  the  Federal  Communications 
Commission  was  not  required  to  give  a 
license  applicant  a  statutorily  required 
hearing,  when  the  applicant  did  not 
qualify  under  the  Commission’s  pol¬ 
icy,  adopted  through  rulemaking,  that 
no  person  could  own  more  than  5  broad¬ 
casting  stations.  (United  States  v.  Storer 
Broadcasting  Co.,  351  U.S.  192,  202 
(1956) .  See  also,  FPC  v.  Texaco,  377  U.S. 
33  ( 1964) :  Airline  Pilots  Asso.  v.  Quesada, 
276  F.  2d  892  (2d  Cir.  1960). 

The  overriding  concern  in  these  cases 
was  whether  parties  had  unreasonably 
been  deprived  of  statutory  procedural 
rights  which  were  intended  to  assure  that 
the  agency  would  not  act  arbitrarily  in 
denying  claims.  OSHA  believes  that  no 
such  deprivation  will  occur  as  the  result 
of  promulgation  of  these  propxjsed  reg¬ 
ulations. 

Rather,  we  believe  that  the  combina¬ 
tion  of  the  broadly  based  rulemaking 
hearing  and  proceeding  concerning  this 
proposal  and  the  subsequent  section  6(b) 
proceedings  on  individual  standards  will 
provide  all  parties  with  ample  opp>ortu- 
nity  to  present  their  views  and  comments 
at  the  most  relevant  procedural  stages. 
Certain  policy  determinations  will  be 
foreclosed  from  rehearing  at  the  subse¬ 
quent  section  6(b)  hearings.  Those  de¬ 
cisions  based  more  on  f.'ictual  considera¬ 
tions,  such  as  the  applicability  of  the 
content  of  sp>ecific  protective  provisions 
as  monitoring,  respirator  use  and  protec¬ 
tive  clothing,  may  be  open  in  the  section 
6(b)  proceeding  depending  on  whether 
the  unique  properties  of  the  substance 
are  shown  to  warrant  an  exception  to 
the  general  policy. 

In  addition,  the  following  questions 
may  also  be  at  issue  in  the  subsequent 
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proceedings  relating  to  individual  sub¬ 
stances:  (1)  Whether  the  Secretary  cor¬ 
rectly  classified  the  toxic  material  ac¬ 
cording  to  the  appropriate  criteria,  (2) 
whether  the  Secretary  correctly  decided 
that  the  classification  should  not  be  re¬ 
butted,  (3)  the  determination  of  the  low¬ 
est  feasible  occupational  exposure,  or 
whether  there  are  suitable  substitutes 
found  that  are  less  hazardous  to  humans 
than  the  toxic  materials,  (4)  the  appro¬ 
priateness  and  feasibility  of  the  specific 
protective  measures  of  the  proposed 
standard  and  (5)  the  environment^  im¬ 
pact  arising  from  regulation  of  the  toxic 
material. 

Therefore,  OSHA  believes  the  flexibil¬ 
ity  and  fairness  of  the  individual  sub¬ 
stance-by-substance  approach  will  be 
preserved  by  the  procedures  and  policies 
incorporated  in  this  proposal,  for  the 
feasibility  and  appropriateness  of  the 
protective  provisions  as  applied  to  a  giv¬ 
en  substance  will  be  fully  discussed  at 
the  rulemaking,  concerning  the  specific 
substance,  held  pursuant  to  this  Part 
and  subpart.  Yet  OSHA’s  policy  and  fac¬ 
tual  judgments,  based  mainly  “on  the 
frontiers  of  scientific  knowledge”  with  a 
“command  to  act”,  will  be  established 
after  opportunity  for  full  public  partici¬ 
pation  in  this  rulemaking,  and  any  future 
amendments  thereto,  and  will  not  be  al¬ 
lowed  to  be  relitigated  in  “the  standard - 
by-standard  or  substance-by-substance 
process”. 

n.  Criteria  for  the  Identification  of 

Toxic  Substances  That  Pose  a  Car¬ 
cinogenic  Risk  to  Man 

For  the  reasons  discussed  below,  there 
are  currently  two  principal  methods  to 
identify  the  carcinogenic  potential  of  any 
substance,  namely,  studies  of  human  ex¬ 
perience  and  tests  on  animals.  In  deter- 
ming  whether  a  toxic  substance  poses  a 
carcinogenic  risk  to  humans,  OSHA  in¬ 
tends,  in  general,  to  primarily  rely  upon 
evidence  from  these  two  methods,  name¬ 
ly,  human  ppidemiological  studies,  ani¬ 
mal  studies,  or  both.  Tw'o  other  possible 
methods  to  identify  the  carcinogenic  po¬ 
tential  of  a  substance — molecular  struc¬ 
ture  (or  similarity)  and  short-term 
tests — are  also  discussed,  but  OSHA  will 
not,  at  this  time,  place  sole  reliance  up¬ 
on  short  term  tests,  and  will  not  place 
any  reliance  on  molecular  structure 'or 
similarity  for  the  reasons  discussed  be¬ 
low.  OSHA  invites  public  comment  on 
all  aspects  of  this  specific  part  of  this 
proposal. 

While  human  studies  are  valuable, 
they  cannot  be  the  sole  basis  for  regula¬ 
tory  decision  making.  Three  overwhelm¬ 
ing  considerations  generally  require  reli¬ 
ance  upon  laboratory  animal  testing  in¬ 
sofar  as  carcinogenicity  or  other  irre¬ 
versible  effects  are  concerned: 

(1)  As  an  ethical  or  moral  matter,  hu¬ 
mans  should  never  be  used  deliberately 
and  prospectively  as  test  subjects  to  de¬ 
termine  the  carcinogencity  of  a  sub¬ 
stance.  This  principle  has  been'  affirmed 
in  Ethyl  Corp  v.  EPA,  supra  at  p.  26: 

Lastly,  significant  exposure  •  •  •  Is  toxic, 
so  that  conslderation.s  of  decency  and  mo¬ 
rality  limit  the  flexibility  of  experiments  on 


humans  that  would  otherwise  accelerate  lead 
exposures  from  years  to  months,  and  meas¬ 
ure  these  results.^  Cf.  Environmental  De¬ 
fense  Fund  Inc.  v.  EPA  (shell) ,  167  U.S.  App. 
D.C.  71,  78,  510  F.  2d  1292,  1299  ( 1975) . 

As  PDA  recently  stated  in  issuing  its 
final  “Criteria  and  Procedures  for  Evalu¬ 
ating  Assays  for  Carcinogenic  Residues” 
in  food  producing  animals  (42  PH  10412, 
10418;  February  22,  1977) : 

As  a  source  of  information,  direct  carcino¬ 
genesis  testing  of  chemical  compounds  in 
man  is  and  must  remain  beyond  the  ethical 
bounds  placed  by  society  on  human  experi¬ 
mentation.  In  the  absence  of  this  source  of 
information,  which  Incidentally  would  be  the 
most  relevant,  alternate  sources  are  human 
epidemiology  studies  and  animal  experimen¬ 
tation.  Human  epidemiology  may  provide 
post  facto  information  about  the  carcino¬ 
genic  effects  of  chemical  compounds  on  man. 
However,  while  potentially  useful  in  assess¬ 
ing  the  significance  of  new  exposures  or  the 
risk  posed  by  related  compounds,  such  ex¬ 
perience  cannot  be  a  central  basis  for  •  *  * 
safety  evaluations  for  several  reasons,  includ¬ 
ing  the  same  ethical  objections  that  make 
direct  experimentation  in  man  unacceptable. 

(2)  Moreover,  even  if  such  testing  were 
condoned,  an  agency  would  have  to  wait 
for  the  linking  of  individual  human  can¬ 
cers  to  exposure  to  the  carcinogen  pend¬ 
ing  the  usual  long  latency  period  of  5  to 
40  years  before  meaningful  results  could 
be  obtained.  This  is,  of  course,  not  neces¬ 
sarily  so  in  the  case  of  lead,  referred  to 
by  the  Court  of  Appeals  in  Ethyl  Corp 
V.  EPA.  As  the  Ad  Hoc  NIC  Committee 
reported  to  the  Surgeon  Gieneral  in  1970: 

Because  the  latent  period  In  human  car¬ 
cinogenesis  is  so  long,  epidemiologic  evidence 
develops  only  over  periods  of  15  to  20  years. 
Timely  decisions  to  exclude  materials  from 
uses  involving  exposure  to  man,  therefore, 
must  be  based  solely  on  adequately  con¬ 
ducted  animal  bioassays.  Retrospective  hu¬ 
man  evidence  of  risk  must  not  be  allowed  to 
show  itself  before  controlling  action  is 
taken,  (p.  8) 

(3)  It  is  extremely  difficult  to  construct 
a  valid  human  study  because  humans  are 
continually  exposed  to  many  toxic  ma¬ 
terials.  most  of  which  are  not  known 
either  to  be  carcinogenic  or  not.  See,  eq. 
EOF  V.  EPA,  510  F.  2d  1292  (D.C.  Cir. 
1975). 

A.  HUMAN  STUDIES 

Identification  of  carcinogens  through 
human  experience  requires  comparing 
cancer  risk  for  selected  groups  of  in¬ 
dividuals  exposed  to  known  agents  with 
the  risk  for  a  similar  population  that 
either  has  not  been  exposed  to  the  same 
agents  or  has  been  exposed  but  at  sig¬ 
nificantly  lower  levels.  Such  population, 
or  epidemiological,  studies  have  tended 
to  focus  upon  occupational  groups  be¬ 
cause  of  their  relatively  high  or  consist¬ 
ent  exposures  to  substances  often  found 
in  the  workplace. 

Several  problems  however  exist  in  us¬ 
ing  human  studies,  although  epidemio¬ 
logical  studies  can  provide  strong  evi- 

“  It  Is  for  these  reasons  that,  although  lead 
additives  have  been  used  for  over  50  years, 
the  danger  posed  by  lead  emissions  Is  still  a 
question  ‘‘on  the  frontiers  of  scientific  knowl¬ 
edge.’  Industrial  Union  Department,  AFL- 
CIO  V.  Hodgson,  supra  *  •  * 


dence  of  the  causal  relationship  between 
exposure  and  disease,  particularly  when 
the  findings  are  piositive.  Negative  studies 
are  difficult  to  interpret  for  the  reasons 
discussed  below.  Although  experiments 
on  humans  should  never  be  used  pros¬ 
pectively,  as  pointed  out  above,  to  wait 
for  retrospective  studies,  based  on  post 
hoc  investigation,  clearly  subjects  work¬ 
ers  to  massive,  involimtary  human  ex¬ 
periments  with  their  attendant  tragedies 
years  later.  Indeed: 

(e]xlstlng  epidemiologic  methods  are  ade¬ 
quate  for  demonstrating  carcinogenic  haz¬ 
ards  in  the  work  environment  even  when  the 
excess  risk  is  rather  small  and  the  disease  in 
question  Is  relatively  common  In  the  general 
population  *  •  •.  [But]  •  *  •  this  capacity 
for  recognition  depends  on  the  actual  occur¬ 
rence  of  disease  and,  by  itself,  has  no  pre¬ 
ventive  or  control  value.  (Cole  and  Ooldman, 
In  Fraumenl,  Persons  at  High  Bisk  of  Cancer, 
Natl.  Cancer  Inst.,  1975,  p.  177.) 

Also  acknowledged  is  that: 

*  *  *  all  public  health  approaches  to  the 
prevention  of  occupational  cancer  are  to 
complement,  not  replace  or  make  less  strin¬ 
gent,  the  industrial  hygiene  practices  that 
should  be  in  effect.  {Ibid.,  p.  179.) 

In  addition,  often  severe  reliability  prob¬ 
lems  exist  which  limit  the  value  of  hu¬ 
man  studies.  As  Fraumeni  pointed  out; 

[i]t  seems  likely  that  existing  epidemiologic 
methods  will  allow  the  identification  of 
groups  at  high  risk  of  cancer  because  of  their 
occupational  experience  •  •  •  (t]hese 

methods  are  imperfect,  however,  and  limita¬ 
tions  in  study  design  and  types  of  data 
should  be  borne  in  mind  when  occupational 
carclnogensls  is  studied.  (Ibid.,  p.  168.) 

First,  an  important  characteristic  of 
carcinogenesis  is  the  apparent  variabil¬ 
ity  in  individual  susceptibility.  Since  car¬ 
cinogenesis  results  from  the  interaction 
of  the  toxic  material  with  the  biological 
target,  the  effect  is  qualified  by  the  sus¬ 
ceptibility  of  various  cell  types,  various 
tissues  or  organs  and  various  individuals 
as  has  been  pointed  out  above.  It  has 
been  found  that  individual  variabiUty  in 
response  to  carcinogens  is  great.  Factors 
such  as  age,  sex,  hormonal  status,  diet 
and  nutritional  conditions,  genetic  fac¬ 
tors,  individual  variations  in  the  meta¬ 
bolic  handling  of  chemicals,  or  the  com¬ 
bined  effect  of  different  chemicals,  all 
contribute  to  determine  the  response  of 
an  individual  to  a  chemical  carcinogen; 
differneces  in  response  in  test  animals  as 
high  as  100  fold  or  1000  fold  can  be  ob¬ 
tained  by  changing  only  one  factor  at  a 
time.  Thus,  valid  epidemiological  studies 
are  difficult  to  conduct  because  study 
population  groups  tend  to  be  small  and 
reactions  to  a  single  carcinogen  may  not 
appear  in  the  study  groups  due  to  the 
varying  degrees  of  susceptibility. 

Second,  these  difficulties  are  further 
complicated  by  the  latency  period  be¬ 
tween  exposure  and  cancer  symptoms. 
It  usually  takes  5-40  years  between  ex¬ 
posure  to  a  cancer-producing  chemical 
and  manifestation  of  the  disease. 

Generally,  the  greater  the  exposure, 
the  shorter  the  latency  period.  In  one 
study  of  bladder  tumors  among  78  aro¬ 
matic  amine  workers,  for  instance,  the 
length  of  exposure  appears  to  correlate 
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inversely  with  the  length  of  the  latency 
period — the  greater  the  exposure,  the 
shorter  the  latency.  Because  so  many 
factors  influence  latency,  however,  it  is 
impossible  to  deflne  the  extent  to  which 
the  length  and  degree  of  exposure  may 
be  important. 

Latency  poses  troublesome  medical, 
social,  and  economic  impUcations  for 
identifying  hazardous  contaminants  in 
the  environment.  Chemicals  may  appear 
safe  for  human  exposure  after  they  have 
been  used  for  10  to  15  years  without 
obvious  harm.  With  carcinogens,  how¬ 
ever,  the  lack  of  demonstrated  damage 
to  health  even  after  this  comparatively 
long  period  presents  a  false  sense  of  se¬ 
curity.  Thirty  or  40  years  may  be  re¬ 
quired  before  enough  individuals  have 
been  exposed  to  a  carcinogen  to  produce 
detectable  cancers.  The  long  delay  be¬ 
tween  exposure  and  symptoms  and  the 
irreversibility  of  the  disease  often  makes 
it  medically  and  scientifically  impossible 
to  identify  carcinogens  in  the  environ¬ 
ment. 

Detection  diflBculties  posed  by  the  la¬ 
tency  period  are  compounded  by  the  mo¬ 
bility  of  our  society.  People  in  this  coun¬ 
try  change  jobs,  residences,  and,  conse¬ 
quently,  doctors  and  hospitals  relatively 
frequently,  so  that  even  large-scale  ad¬ 
verse  health  effects  from  latent  diseases 
may  be  undetected.  Moreover,  people  are 
exposed  to  carcinogens  in  great  variety 
and  concentration  not  only  on  the  job 
but  in  their  diets  and  surrounding  en¬ 
vironments:  this  multiplicity  of  exposure 
further  complicates  identification  of  the 
causes  for  any  given  cancer. 

And  third,  epidemiological  studies  are 
diflScult  to  conduct  because  seldom  is  it 
possible  to  isolate  a  single  variable  for 
study  because  of  the  complex  mix  of 
chemical  agents  to  which  humans  are  ex¬ 
posed  in  their  work  and  other  environ¬ 
ments.  In  the  real  world,  obviously, 
workers  are  exposed  to  a  combination  of 
substances,  rather  than  just  one  chemi¬ 
cal.  Often  exposure  levels  are  difficult 
to  deflne.  Individual  resistance  to  par¬ 
ticipation  in  tests  and  an  investigator’s 
inability  to  obtain  medical  histories  and 
records  may  also  hamper  a  study.  Some 
chemicals  are  virtually  everywhere  in  the 
environment,  but  at  low  concentrations — 
a  combination  of  circumstances  which 
presents  formidable  problems  of  safety 
assessment  for  investigators.  It  will  be 
extremely  difficult,  for  example,  to  assess 
the  carcinogenic  impact  of  the  pesticide 
dieldrin  because  residues  are  foimd  in 
99  percent  of  the  U.S.  population.  More 
important,  perhaps,  is  the  possible  syn¬ 
ergistic  effects  of  that  substance  in  work¬ 
ers  who  are  exposed  to  other  cancer 
causing  agents.  The  Ad  Hoc  NCI  Com¬ 
mittee  recognized  this  posibility  in  1970 
when  it  stated: 

It  has  become  Increasingly  obvious  that 
the  hazard  from  a  single  chemical  carcinogen 
cannot  be  evaluated  out  of  a  context  of  the 
total  environmental  exposure.  Estimation  of 
the  “cumulative  carcinogenic  dose”  resulting 
from  all  possible  chemical  carcinogens  or 
even  from  all  sources  of  a  single  type  or  class 
of  chemical  carcinogens  is  presently  impos¬ 
sible.  (P.  3) 


The  same  state  of  science  exist  today  al¬ 
though  the  theory  is  perhaps  confirmed. 
As  the  Administrator  of  EPA  stated  in 
1975,  in  denying  the  use  of  the  pesticide 
DDT  in  Louisiana: 

In  addition,  evidence  reviewed  by  me  in 
September  1974  that  had  been  Introduced  in 
the  Aldrln/Dleldrin  suspension  hearing  re¬ 
vealed  the  apparent  synergistic  effects  on 
the  development  of  tumors  in  mice  fed  DDT 
and  Dieldrin  in  combination.  (39  FR  at 
37268)  While  such  a  possibUity  bad  long 
been  feared,  this  was  the  first  evidence  ac¬ 
tually  demonstrating  such  effects.  (40  FR 
15940,  April  8.  1975) 

Thus,  even  if  the  effects  of  a  carcin¬ 
ogen  can  be  unequivocally  demon¬ 
strated  as  soon  as  those  first  exposed 
manifest  symptoms  of  cancer  (rarely  the 
case  because  their  first  exposure  occurred 
5-40  years  earlier)  and  even  if  exposure 
can  be  immediately  eliminated  and  we 
could  solve  the  problem  of  synergism, 
mankind  still  faces  several  decades  of 
cancer  in  individuals  who  have  already 
been  exposed  but  who  have  not  yet  mani¬ 
fested  symptoms.  In  those  circumstances, 
there  is  nothing  any  regulatory  agency 
can  do  to  prevent  the  disease.  Thus, 
what  is  true  of  carcinogenesis  for  an  in¬ 
dividual  or  a  working  population  is  also 
true  for  society,  namely  that  an  epidemic 
of  cancer  may  be  in  the  making  while 
exposure  to  the  unknown  carcinogenic 
agent  continues  for  decades,  multiplying 
its  potential  effects. 

B,  ANIMAL  STUDIES 

Because  we  have  been  unable  to  iden¬ 
tify  with  sufficient  precision  the  causes 
of  cancer  in  humans  already  affected 
and  because  it  is  unacceptable  to  wait  for 
additional  cases  of  human  cancer  to 
provide  the  scientific  evidence  needed, 
investigators  have  long  relied  upon  lab¬ 
oratory  tests  with  animals  to  study  the 
carcinogenic  potential  of  chemicals.  We 
discuss  the  general  propositions  herein, 
although  we  recognize  that  some  of  the 
opinions  of  the  distinguished  bodies  dis¬ 
cussed  go  father  than,  or  not  quite  as  far 
as,  some  of  the  positions  taken  in  these 
proposed  regulations. 

For  all  practical  purposes,  the  detec¬ 
tion  of  carcinogenic  activity  of  chemicals 
is  based  on  animal  experimentation.  All 
chemical  substances  or  mixtures  that 
have  been  proven  carcinogenic  by  direct 
observation  in  man  have  also  been  shown 
to  be  carcinogenic  in  experimental  ani¬ 
mals  (with  the  possible  exception  of  ar¬ 
senic  and  benzene,  still  under  experi¬ 
mental  study).  Because  of  the  difficul¬ 
ties  of  epidemiological  studies  on 
humans  exposed  to  potential  carcinogens 
stated  above,  there  are  usually  no  data 
which  provide  us  with  any  evidence — one 
way  or  another — whether  cancer  is 
caused  in  man  by  a  chemical  that  has 
been  shown  to  be  carcinogenic  in  animal 
studies.  However,  not  to  at  least  qualita¬ 
tively  assume  that  such  a  chemical  does 
pose  a  carcinogenic  threat  to  man  seems 
imprudent  and  could  lead  to  disaster. 
As  the  Ad  Hoc  NCI  Committee’s  report 
to  the  Surgeon  General  stated  in  1970: 

Any  substance  which  Is  shown  conclu¬ 
sively  to  cause  tumors  In  animals  should  be 


considered  carcinogenic  and  therefore  a  po¬ 
tential  cancer  hazard  for  man.  (P.  1) 

Indeed,  OSHA  has  long  ago  accepted 
this  principle.  In  the  preamble  to  the 
standards  for  the  14  carcinogens,  OSHA 
stated: 

A  major  question  of  occupational  carci¬ 
nogenesis  relates  to  the  extrapolation  of  re¬ 
sults  of  animal  experimentation  to  humans. 
The  basis  of  numerous  objections  to  the  pro¬ 
posals  is  that,  even  assuming  the  validity  of 
animal  experiments,  such  do  not  furnish 
sufficient  evidence  that  the  substances  in¬ 
volved  are  carcinogenic  to  humans.  Extrapo¬ 
lation  of  results  obtained  by  animal  experi¬ 
mentation  is  alleged  to  be  vitiated  by  several 
considerations;  (a)  That  certain  cancers  are 
specific  only  to  some  species;  (b)  that  the 
conditions  of  animal  experiments  are  out  of 
proportion  to,  and  not  consistent  with  con¬ 
ditions  prevailing  in  industrial  exposure:  and 
(c)  that  no  cancers  have  yet  been  detected 
in  humans  exposed  to  the  substances.  For 
those  substances  whose  metabolism  is  under¬ 
stood,  and  is  similar  in  both  animals  and 
man,  the  fact  that  they  induce  cancers  in 
animals  warrants  the  expectation  that  they 
will  induce  cancers  in  men.  This  applies  to 
the  substances  which  cause  urinary  bladder 
cancers  in  animals  acting,  not  directly,  but 
indirectly  through  the  mediation  of  metabo¬ 
lites  formed  both  in  experimental  animals 
and  in  exposed  workers.  This  is  also  true  of 
those  substances  which  apparently  require 
no  metabolic  alteration  but  attack  a  par¬ 
ticular  biologic  system  (e  g.,  respiratory  tract, 
alimentary  canal)  which  is  similar  in  both 
animals  and  humans. 

The  objections  raise  the  much  broader 
issue  of  human  exposure  to  a  chemical  which 
is  only  known  to  have  caused  cancers  in  ex¬ 
perimental  animals.  It  is  important  to  note 
that  some  opponents  of  the  regulation  of 
such  chemicals  do  not  advocate  treating 
them  as  if  they  were  harmless  with  respect 
to  carcinogenic  potential.  Several  employers, 
for  instance  insist  that  such  substahces 
must  be  treated  with  “care”  or  “respect," 
while  also  insisting  that  they  call  for  sig¬ 
nificantly  less  protection  than  those  sub¬ 
stances  known  to  be  human  carcinogens. 

We  think  it  improper  to  afford  less  pro¬ 
tection  to  workers  when  exposed  to  sub¬ 
stances  found  to  be  carcinogenic  only  in  ex¬ 
perimental  animals.  Once  the  carcinogenicity 
of  a  substance  has  been  demonstrated  in 
animal  experiments,  the  practical  regulatory 
alternatives  are  to  consider  them  either  non- 
carclnogenlc  or  carcinogenic  to  humans,  un¬ 
til  evidence  to  the  contrary  is  produced.  The 
first  alternative  would  logically  require,  not 
relaxed  controls  on  exposure,  but  exclusion 
from  regulation.  The  other  alternative  logi¬ 
cally  leads  to  the  treatment  of  a  substance 
as  if  it  was  known  to  be  carcinogenic  to 
man. 

We  agree  with  the  Director  of  NIOSH,  and 
the  report  of  the  Ad  Hoc  Committee  on  the 
Evaluation  of  Low  Levels  of  Environmental 
Chemical  Carcinogens  to  the  Surgeon  Gen¬ 
eral,  U.S.  Public  Health  Service,  April  22, 
1970,  that  the  second  alternative  is  the  re¬ 
sponsible  and  correct  one.  This  decision  ac¬ 
cords  with  the  work  practices  of  some  who 
object  to  the  proposed  regulation.  (39  FR 
3756  at  3757-58) 

Moreover,  in  regulating  ethyleneimine 
(El)  in  1974  as  a  carcinogen,  OSHA 
stated: 

The  carcinogenic  potential  of  ethylene¬ 
imine  (El)  has  been  confirmed  by  a  study 
conducted  by  Walpole  in  1954  involving  rats 
and  one  sponsored  by  the  National  Cancer 
Institute  involving  mice.  In  the  first  study, 
animals  developed  injection  site  sarcomas 
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which  the  investigators  attributed  to  the  di¬ 
rect  action  of  Ethyleneimlne,  and  in  the  sec¬ 
ond  study  80  percent  of  the  animals  devel¬ 
oped  tumors,  including  more  than  one-half 
with  hepatomas  (which  the  investigators 
stated  had  '■malginant  potentiality”)  and  al¬ 
most  three-quarters  with  pulmonary  tumors. 
Although  high  doses  of  El  were  administered, 
the  investigators  stated  there  was  no  way  to 
predict  whether  man  would  be  more  or  less 
susceptible  to  tumor  induction  by  El. 

The  case  for  the  carcinogenicity  of  El, 
then,  rests  on  the  extrapolation  to  humans 
of  the  findings  in  two  separate,  controlled 
animal  studies.  The  position  is  compatible 
with  that  of  NIOSH  concerning  the  prior 
demonstration  of  carcinogenicity  in  at  least 
two  animal  studies.  (39  FR  3756  at  3757) 

This  position  was  affirmed  by  the 
Third  Circuit  which  held  in  Synthetic 
Organic  Chemical  Manufacturers  As¬ 
sociation  V.  Brennan,  503  F.  2d  1155, 1160 
(3d  Cir.  1974)  that:  “There  does  exist 
substantial  evidence  in  the  record  as  a 
whole  to  support  the  Secre^ry’s  finding 
that  El  is  carcinogenic  in  rats  and  mice 
and,  in  the  absence  of  evidence  of  car¬ 
cinogenicity  in  humans,  the  Secretary 
properly  weighed  the  only  available  al¬ 
ternatives.” 

In  In  Re  Shell  supra.  The  EPA  Ad¬ 
ministrator  agreed: 

The  ultimate  issue  in  this  suspension  pro¬ 
ceeding  is  whether  Aldrln-Dleldrin  is  car¬ 
cinogenic  in  man.  Because  man’s  response  to 
carcinogens  is  similar  to  that  of  rodents,  the 
finding  that  a  substance  is  carcinogenic  in 
experimental  animals  indicates  that  it  poses 
a  similar  risk  to  man. 

In  aflfirming  that  decision,  the  Court 
of  Appeals  for  the  District  of  Columbia 
stated  at  510  F.  2d  at  1299 : 

The  validity  of  extrapolation  to  humans 
from  data  derived  from  tests  on  animals  is 
also  a  matter  within  the  agency's  expertise. 
There  was  testimony  before  the  Administra¬ 
tor  to  support  such  extrapolation  and  this 
court  has  acknowledged  the  significance  of 
test  animal  data  when  cancer  is  involved. 
Use  of  animal  data  is  particularly  appropri¬ 
ate  where,  as  here,  accurate  epidemiological 
studies  cannot  be  conducted  because  the  vir¬ 
tually  universal '  contamination  of  humans 
by  residues  of  aldrin/dieldrln  make  it  impos¬ 
sible  to  establish  an  uncontaminated  human 
control  group.  The  long  latency  period  of 
carcinogens  further  hinders  epidemiological 
research,  and  the  ethical  problems  of  con¬ 
ducting  cancer  experiments  on  human  be¬ 
ings  are  too  obvious  to  require  discussion. 
Although  extrapolation  of  data  from  mice  to 
men  may  be  quantitatively  imprecise,  it  is 
sufliclent  to  establish  a  "substantial  likeli¬ 
hood”  that  harm  will  result.  Cf.  Society  of 
Plastics  Industry,  Inc.  v.  OSHA,  609  P.  2d 
1301,  at  1308  (2d  Cir.  1975). 

And  in  proposing  to  ban  the  use  of 
chloroform  in  drug  and  cosmetic  prod¬ 
ucts,  FDA  stated  (41  FR  15027) : 

Although  he  is  not  aware  of  any  direct  evi¬ 
dence  that  chloroform  induces  cancer  in 
man,  the  Commissioner  recognizes  that  the 
positive  finding  of  cancer  in  test  animals  in 
the  National  Cancer  Institute  report  indi¬ 
cates  cholorform  may  pose  a  risk  of  cancer 
for  humans.  Experience  has  indicated  that, 
with  one  or  two  possible  exceptions,  com¬ 
pounds  that  are  carcinogenic  in  humans  are 
also  carcinogenic  in  one  or  more  experi¬ 
mental  animal  bloassay  systems.  In  addi¬ 
tion,  several  compounds  first  detected  as  a 
carcinogen  in  experimental  animals  were 
later  found  to  cause  human  cancer.  The  clear 


demonstration  that  a  compound  is  carcino¬ 
genic  in  experimental  animals  must,  there¬ 
fore,  be  taken  as  evidence  that  it  has  a  po¬ 
tential  for  carcinogenesis  in  humans  unless 
t’nere  is  strong  evidence  to  the  contrary. 

In  finalizing  that  decision  some  two 
months  later,  FDA  .stated  <41  FR  26844) : 

The  Conmilssioner  considers  the  fact  that 
a  substance  has  been  shown  to  be  an  animal 
carcinogen  must  be  taken  as  evidence  that  it 
has  a  potential  for  carclnogenisis  in  humans 
unless  there  is  strong  evidence  to  the  con¬ 
trary. 

And,  in  banning  “TRIS”,  the  Con¬ 
sumer  Product  Safety  Commission 
stated: 

The  Commission  has  no  conclusive  data 
that  establish  that  TRIS  has  caused  cancer 
in  humans.  Since  cancers  develop  over  many 
years  and  cannot  be  easily  linked  to  particu¬ 
lar  causes,  this  is  not  unexpected.  The  Com¬ 
mission's  Office  of  the  Medical  Director 
(OMD)  believes  that  once  a  substance  is  es¬ 
tablished  as  an  animal  carcinogen  it  can 
never  be  assured  as  a  safe  substance  for 
human  exposure.  In  addition,  OMD  believes 
that  all  known  human  carcinogens  have 
been  shown  to  be  carcinogenic  in  laboratory 
animals.  (Footnotes  omitted) .  (42  FR  28060 
at  28061,  June  1,  1977) 

Animal  studies  are  most  often  con¬ 
ducted  on  small  mammalian  rodents  such 
as  mice,  hamsters,  and  rats.  Although  as 
mammals,  rodents  are  biologically  closer 
to  humans  than  fish,  birds,  or  inverte¬ 
brates,  the  choice  of  rodents  as  test  spe¬ 
cies  is  not  based  solely  upon  their  simi¬ 
larity  to  man.  In  large  part,  they  are 
chosen  for  scientific  convenience:  they 
are  small,  easy  to  breed,  relatively  inex¬ 
pensive  to  maintain,  and  have  gestaticm 
periods  of  only  a  few  weeks,  so  that  an 
investigator  can  study  many  generations 
of  rodents  in  a  single  year.  Most  impor¬ 
tant,  cancers  with  a  latency  period  of 
5-40  years  in  humans  will  show  up  in 
rodents  in  only  1  to  2  years. 

Animal  studies  typically  use  either  a 
heterogeneous  group  of  animals — one  ex¬ 
hibiting  a  wide  variety  of  physical  and 
physiological  traits,  as  humans  do — or 
a  carefully  inbred  strain  that  continues 
to  exhibit  the  same  well-defined  charac¬ 
teristics  generation  after  generation.  In- 
bred  strains  offer  experimental  advan¬ 
tages  and  disadvantages;  in  studies  of  the 
carcinogenic  potential  of  ultraviolet  ra¬ 
diation  on  the  skin,  for  example,  hairless 
strains  eliminate  the  need  for  removing 
the  test  animal's  hair  so  that  radiation 
can  reach  the  skin.  On  the  other  hand,  an 
inbred  strain  may  have  either  an  atypical 
sensitivity  or  resistance  to  the  carcino¬ 
genic  effects  of  a  chemical.  Repeated  re¬ 
sults  can  often  be  obtained  with  smaller 
numbers  when  animals  of  an  inbred 
strain  are  used  because  of  less  variation 
due  to  genetic  variation. 

The  chemical  being  tested  may  be  ad¬ 
ministered  to  the  animal  in  any  one  of 
several  ways,  for  example;  By  ingestion 
through  food  or  water,  inhalation,  injec¬ 
tion  under  the  skin  or  through  the  skin 
into  the  peritoneum,  application  to  the 
skin,  or  directly  to  the  stomach  by  means 
of  a  throat  tube  (gavage).  Ingestion,  in¬ 
halation,  and  skin  application  correlate 
with  the  normal  modes  of  hiunan  expo¬ 
sure.  Injection  and  a  tube  to  the  stomach 


are  the  favored  methods  when  the 
amount  of  exposure  must  be  measured 
precisely. 

The  validity  of  extrapolating  animal 
test  results  to  man  is  firmly  based  UF>on 
empirical  evidence  as  we  point  out  below. 
Not  only  have  mammalian  experiments 
given  positive  carcinogenic  test  results 
for  every  compound  known  to  cause  can¬ 
cer  in  man,  except  arsenic  and  perhaps 
benzene:  although  there  may  be  wide 
variations  in  the  susceptibility  of  various 
species  to  cancer,  evidence  indicates  that 
a  chemical  that  causes  cancer  in  one 
animal  species  is  likely  to  do  so  in  most 
other  species  tested.  TTie  preponderance 
of  scientific  data  indicates,  in  sum,  that 
laboratory  animals  are  suitable  test 
models  for  determining  the  cancer  caus¬ 
ing  potential  of  a  toxic  substance  to 
humans. 

In  “General  Criteria  for  Assessing  the 
Evidence  for  Carcinogenicity  of  Chemical 
Substances”,  recently  proposed  for  NCI 
by  the  Subcommittee  on  Environmental 
Carcinogenesis  of  its  National  Cancer 
Advisory  Board  (NCAB  Report) ,  58  JNCI 
461  (F^b.  1977)  the  expert  subcommittee 
stated  that  studies  with  animal  popula¬ 
tions  represent  “a  major  source  of  data 
on  carcinogenicity”.  Although  present 
knowledge  is  not  sufiBciently  advanced  to 
allow  a  precise  determination  of  whether 
a  carinogen  identified  solely  by  means  of 
a  bioassay  in  animals  will  or  will  not  be 
carcinogenic  in  man  and  because  it  is  not 
ethically  nor  practically  feasible  to  un¬ 
dertake  to  study  the  effects  on  man  of 
substances  identified  as  carcinogens 
through  animal  studies,  it  is  necessary  to 
rely  on  the  correlation  between  sub¬ 
stances  studied  in  animals  and  those 
known  to  induce  cancer  in  man.  The 
NCAB  Report  states  that: 

(e]xperlence  has  indicated  that,  with  one  or 
two  possible  exceptions,  compounds  that  are 
carcinogenic  in  humans  are  also  carcinogenic 
in  one  or  more  experimental  animal  bloassay 
systems.  In  addition,  several  compounds  first 
detected  as  carcinogens  in  experimental  ani¬ 
mals  were  later  found  to  cause  human  can¬ 
cer.  Demonstration  that  a  compound  Is  car¬ 
cinogenic  in  animals  should  therefore,  be 
considered  evidence  that  Is  likely  to  be  car¬ 
cinogenic  In  humans,  unless  there  is  strong 
evidence  In  humans  to  the  contrary. 

The  validity  of  using  animal  data  as  a 
qualitative  indication  of  potential  human 
effects  has  long  been  recognized  by  sci¬ 
entific  advisory  committees,  and  other 
governmental  bodies;  portions  of  the'ex- 
tensive  discussion  by  expert  committees, 
of  the  general  criteria  and  principles  ap¬ 
plied  to  the  design  and  interpretation  of 
studies  in  animals  will  be  traced  to  illus¬ 
trate  the  varying  conditions  accepted  for 
testing  for  carcinogenicity  in  animals 
(including  length  of  the  exposure  period, 
number  of  animals  to  be  employed,  kinds 
of  controls  to  be  used,  etc.)  and  the  ne¬ 
cessity  for  reliance  on  such  data  despite 
considerable  uncertainties.  As  far  back 
as  1959,  a  report  of  the  National  Research 
Council’s  Pood  Protection  Committee 
provided  one  of  the  earliest  reviews  of 
the  problems  of  identifying  carcinogens. 
In  the  case  of  food  additives,  it  was  noted 
that  epidemiological  studies  were  even 
more  difficult  to  conduct  than  for  occu- 
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pational  exposures,  and  a  series  of  gen¬ 
eral  considerations  and  principles  under¬ 
lying  evaluations  of  carinogenicity  from 
animal  studies  were  outlined.  The  report 
stated  with  regard  to  substances  studied 
by  administration  to  experimental  ani¬ 
mals  that: 

[t]here  Is  general  agreement  as  to  the 
carcinogenicity  of  these  substances  and,  al¬ 
though  the  carcinogenicity  of  all  of  them  for 
man  has  not  been  demonstrated,  It  Is  un¬ 
likely  that  anyone  would  defend  the  addi¬ 
tion  of  any  of  them  to  the  human  diet. 
(NRC,  1959,  p.  6) 

In  1961,  a  joint  committee  of  the  Food 
and  Agricultural  Organization  (FAO) 
and  the  World  Health  Organization 
(WHO)  issued  a  report  entitled:  “Evalu¬ 
ation  of  the  Carcinogenic  Hazards  of 
Food  Additives”  (WHO  Tech.  Kept.  220) . 
The  committee,  in  its  report,  noted  the 
“  ♦  *  •  difficulty  of  carrying  out  and 
interpreting  epidemiological  studies" 
and  recognized  that  tests  in  animals  are 
necessary  to  identify  carcinogens.  The 
committee  stated  that: 

•  •  •  tests  on  experimental  animals  can¬ 
not  provide  Irrefutable  proof  of  the  safety 
or  carcinogenicity  of  a  substance  for  the 
human  species.  However,  It  Is  at  least  reas¬ 
suring  that  the  known  carcinogenic  activ¬ 
ities  of  certain  chemicals  In  man  are  similar 
In  many  ways  to  those  found  In  experimental 
animals.  (WHO  Tech.  Rept.  220.  p.  6) 

As  a  minimum  safeguard,  the  committee 
said  an  “  *  •  *  investigation  of  the  tu¬ 
mor  incidence  in  a  chronic  toxicity 
test  •  •  •  ”  should  be  performed,  which 
“  *  •  *  should  involve  the  study  of  an 
adequate  number  of  animals  of  two  spe¬ 
cies  (e.g.,  rats  and  mice)  and  subjected 
to  the  feeding  of  a  suitable  dose  range  of 
the  substance  under  question  for  the 
lifetime  of  the  animals.”  (Ibid.,  p.  7) 

The  committee  also  noted  its  view  of 
the  need  to  use  sensitive  animals  and 
stated: 

Both  sexes  of  each  of  at  least  two  species 
of  animals  should  be  used  In  the  tests 
throughout  their  lifespan.  In  most  cases 
these  species  would  be  rats  and  mice.  Ham¬ 
sters  or  dogs  might  be  suitable,  but  guinea- 
pigs,  for  example,  appear  to  be  resistant  to 
some  known  carcinogens.  The  use  of  dogs 
In  carcinogenicity  tests  has  disadvantages. 
Because  of  the  expense  of  maintenance.  It 
is  difficult  to  use  a  sufficient  number  to  de¬ 
tect  a  low  incidence  of  cancer,  and  the  life 
span  of  the  animal  is  12-15  years.  (Ibid., 

P-8) 

The  committee  report  further  stated 
that  to  establish  valid  negative  results 
requires  either  the  “unrealistic”  use  of 
large  numbers  of  animals  or  dose  levels 
“  •  *  •  far  in  excess  of  those  recom¬ 
mended  for  human  consumption.”  (Ibid., 
p.  9)  Thus,  to  reduce  the  possibility  that 
studies  in  animals  will  be  too  insensitive 
to  detect  the  carcinogenic  action  of  a 
substance,  large  doses  of  the  substance 
are  administered  to  the  animals,  despite 
the  fact  that  in  some  cases  large  doses 
of  many  substances  may  cause  non- 
lethal,  non-carcinogenic  but  toxic  effects 
in  animals. 

A  report  published  in  1969  by  the  In¬ 
ternational  Union  Against  Cancer 
(UIAC,  1969)  discussed  the  results  of  a 
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study  of  “•  *  •  those  aspects  of  experi¬ 
mental  carcinogenesis  in  animals  which 
have  a  direct  bearing  on  the  problems  of 
environmental  cancer  in  man  •  •  •”  with 
particular  emphasis  on  “  *  •  •  methods 
of  testing  substances  suspected  of  being 
carcinogenic  in  man,  and  to  problems 
related  to  testing  procedures.”  (UIAC, 
1969,  p.  1).  The  report  states: 

The  need  to  formulate  minimal  require¬ 
ments  for  satisfactory  testing  of  substances 
suspected  of  being  carcinogenic  for  man.  has 
been  recognized  for  a  long  time,  and  a  num¬ 
ber  of  International  and  regional  bodies  had 
already  discussed  It  in  some  detail  and  pub¬ 
lished  specific  recommendations  •  •  *.  These 
earlier  recommendations  differed  one  from 
another  In  several  respects,  due  in  part  to 
confiicting  views  among  the  various  experts 
in  the  field,  though  some  of  the  divergencies 
of  opinion  were  more  concerned  with  differ¬ 
ences  between  minimal  and  optimal  require¬ 
ments.  (Ibid.,  p.  11) 

The  report  then  discussed  the  minimal, 
and  to  some  extent  desirable,  procedures 
to  be  employed  in  animal  bioassays  for 
carcinogenicity,  the  presentation  of 
data,  their  interpretation,  and  other 
points,  including  priorities  for  testing. 
In  the  report  it  was  also  stated  that 
positive  findings  should  outweigh  nega¬ 
tive  results : 

It  is  generally  recognized  that  negative 
results  of  biological  testing  are  less  signifi¬ 
cant  than  positive  results,  in  relation  to  hu¬ 
man  application.  This  is  all  the  more  true 
when  testing  procedures  are  inadequate. 
(Ibid.,  p.  18) 

In  the  United  States,  a  review  of  con¬ 
cepts  to  be  applied  in  carcinogenicity 
testing  was  also  published  in  1969  by  the 
Commission  on  Pesticides  and  Their  Re¬ 
lationship  to  Environmental  Health,  ap¬ 
pointed  by  the  Secretary  of  the  Depart¬ 
ment  of  Health,  Education,  and  Welfare 
(Mrak  Commission).  The  Technical 
Panel  on  Carcinogenicity  recommended 
that  food  additives  and  contaminants  be 
tested  for  possible  carcinogenic  effects 
by  means  of  adequate  long-term  bioas¬ 
says. 

The  minimum  requirements  for  such  bto- 
assays  should  Include:  Adequate  numbers 
of  animals  of  at  least  two  species  and  both 
sexes  with  adequate  positive  and  negative 
controls,  subjected  for  their  lifetime  to  the 
feeding  of  a  suitable  dose  range  of  the  test 
material,  including  doses  considerably  higher 
than  would  be  present  In  food  •  •  •  any  sub¬ 
stance  which  is  shown  conclusively  to  cause 
cancers  in  animals  when  tested  under  these 
conditions  should  be  considered  potentially 
carcinogenic  for  man  •  •  •.  (Mark  Com¬ 
mission,  p.  467) 

•  •  •  •  * 

*  *  *  the  number  of  animals  In  each  test 
group  should  be  sufficient  throughout  the 
tests  to  yield  statistically  significant  results. 
It  is  important  to  stress  that  the  detection 
of  positive  results  in  these  bloassays  depends 
on  the  development  of  tumor  incidences 
significantly  above  the  threshold  of  detecta¬ 
bility  for  a  given  number  of  animals.  Any 
carcinogenic  effect  below  these  levels  will  not 
be  detected  by  the  bloassays  used.  (Ibid., 
p.  466) 

•  •  •  •  • 

The  species  most  practical  for  testing  are 
rats,  mice,  and — as  more  recently  shown — 
hamsters.  Strains  and  colonies  should  be  se¬ 


lected  to  provide  adequate  sensitivity  to 
tumor  Induction,  as  revealed  by  positive  con¬ 
trol  tests  with  known  carcinogens.  (Ibid., 
p.  465) 

The  Technical  Panel  noted  (footnote  2 
on  p.  465)  that: 

[t]he  use  of  nonrodent  species,  recommended 
In  the  earlier  reports,  has  now  been  substan¬ 
tially  dropped.  A  suitable,  practical  non- 
rodent  species  would  be  useful  but  It  is  not 
available  at  this  time  •  •  *.  While  dogs  have 
been  employed  for  tests  of  carcinogenicity, 
with  noteworthy  success  In  selected  cases 
(bladder  carcinogenicity  of  aromatic 
amines),  the  requirement  of  lifetime  feed¬ 
ing  makes  this  species  too  expensive.  In  terms 
of  time  and  funds,  to  be  employed  routinely. 

The  Technical  Panel  also  noted  the: 

(g]eneral  principles  and  criteria  for  evalu- 
uation  of  carcinogenic  hazards  *  •  •  laid 
down  by  several  expert  committees  conceived 
In  the  last  fifteen  years  by  scientific  and 
public  health  agencies  •  *  *. 

and  stated  that: 

Recommendations  made  in  these  reports  ex¬ 
press  a  remarkably  unanimous  view  on  the 
general  principles  and  criteria  to  be  fol¬ 
lowed  for  carcinogenesis  safety  evaluations, 
widely  accepted  In  principle  by  the  scien¬ 
tific  community  (references  omitted) .  (Ibid., 
p.  464) 

In  the  report,  the  Technical  Panel  dis¬ 
cussed  the  uncertainties  as  to  the  rele¬ 
vance  and  extrapolation  of  animal  data 
to  man,  which  it  was  stated: 

*  •  •  are  a  cause  for  concern  and  cau¬ 
tion  In  interpretation  of  results.  It  should 
be  noted,  however,  that  a  remarkable  degree 
of  concurrence  has  been  found  to  exist  be¬ 
tween  chemical  carcinogenesis  In  animals 
and  that  In  man  where  It  has  been  studied 
closely.  (Ibid.,  p.  482) 

Thus,  in  recommending  that  human 
exposure  to  those  pesticides  considered 
to  present  a  potential  health  hazard  to 
man  should  be  reduced,  the  Mrak  Com¬ 
mission  cautioned  that: 

•  •  •  It  Is  of  utmost  Importance  that  the 
results  of  screening  tests  be  scientifically 
and  rationally  considered.  The  correct  In¬ 
terpretation  of  hazards  to  human  health  Is 
sometimes  extraordinarily  difficult.  It  must 
Involve  the  transfer  of  the  results  of  animal 
experiments  to  prediction  of  human  effects. 
In  addition,  the  screening  process  frequently 
involves  preliminary  examination  of  the 
effects  of  massive  dosages,  possible  con¬ 
tamination  of  test  samples,  and  other  factors 
which  affect  proper  Interpretation  *  ♦  • 
(but]  •  •  •  (tjhe  health  and  welfare  of 
the  public  must  be  effectively  protected. 
(Ibid.,  p.  10) 

Also  in  1969,  a  Panel  on  Carcinogenesis 
of  PDA’s  Advisory  Committee  on  Proto¬ 
cols  for  Safety  Evaluation  prepared  a  re¬ 
port  (FDA  Panel  Report)  and  later  pub¬ 
lished  it  (“Panel  on  Carcinogenesis  Re¬ 
port  on  Cancer  Testing  in  the  Safety 
Evaluation  of  Food  Additives  and  Pesti¬ 
cides,”  Toxic  and  Appl.  Pharmacol.,  20, 
419  (1971)).  The  FDA  Panel  concerned 
itself  “•  *  •  with  an  evaluation  of  the 
present  status  of  testing  for  carcinogenic 
action  of  food  additives  and  other 
chemicals,  which  come  into  contact  with 
man  principally  through  his  diet  •  •  • 
and  •  •  •  consideration  of  recom¬ 
mended  test  procedures  for  carcinogen- 
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sis  (p.  425) .  A  number  of  issues  involved 
in  the  reliance  on  tests  in  animals  under 
controlled  conditions  were  discussed.  Of 
the  species  of  animals  that  might  be 
used,  the  Panel  said: 

There  Is  general  recognition  that  new  spe¬ 
cies  in  addition  to  the  commonly  used  ro¬ 
dents  are  needed  for  carcinogenicity  test¬ 
ing.  Increasing  the  number  of  species  used 
would  greatly  increase  the  margin  of  confi¬ 
dence  with  which  safety  can  be  pre¬ 
dicted  *  *  *.  The  most  discussed  additional 
species  are  primates.  Recent  studies  show 
certain  primates  to  be  highly  susceptible 
to  some  carcinogens:  however,  much  more 
work  is  needed  to  Justify  the  additional  ex¬ 
pense  and  time  that  would  be  necessitated 
by  the  introduction  of  these  animals  in  rou¬ 
tine  test  procedures.  (FDA  Panel  Report, 
p.  426) 

And  in  a  discussion  of  the  use  of  dogs, 
the  Panel  said: 

There  is  general  agreement  that  the  dog  is 
not  a  practical  test  animal  because  of  its 
size  and  relatively  long  life  span,  (/bid.,  p. 
426) 

The  FDA  Panel  also  delineated  the  re¬ 
sponses  in  experimental  animals  as  com¬ 
pared  with  a  series  of  untreated  (con¬ 
trol)  animals  that  “♦  *  *  may  suggest 
the  presence  of  a  carcinogenic  hazard 
*  •  They  are: 

•  •  •  (1)  an  increased  incidence  of  tu¬ 
mors  of  a  type  seen  commonly  in  the  control 
animals,  (2)  an  occurrence  of  a  type  of  tu¬ 
mor  not  seen  at  all  in  the  control  animals 
or  (3)  a  combination  of  the  occurrence  of 
a  different  tjrpe  of  tumor  and  an  Increased 
Incidence  of  one  or  several  types  of  tumors 
seen  In  the  controls.  In  some  experiments 
the  only  manifestation  of  an  effect  con¬ 
sists  of  (4)  an  earlier  occurence  of  tumors 
In  the  treated  animals  than  In  the  controls, 
the  Incidence  being  the  same  In  both.  In 
yet  another  variation  the  only  effect  seen 
may  consist  of  (5)  an  Increase  In  the  num¬ 
ber  of  tumors  per  animal,  the  number  of 
tumor  bearing  animals  being  the  same, 
(/bid.,  419-420) 

In  1969,  the  NRC  Pood  Protection 
Committee  prepared  another  report, 
“Evaluating  the  Safety  of  Food  Chemi¬ 
cals,”  which  was  published  in  1970  (NRC, 
1970).  The  Committee  noted  that  the 
previous  reports  of  the  Food  Protection 
Committee,  the  Joint  PAO/WHO  Expert 
Committee,  and  the  PDA  contained: 

•  *  •  complementary  statements  of  the 
principles  underlying  evaluation  of  the  safe¬ 
ty  of  food  chemicals  and  *  •  •  set  forth 
proposed  procedures  for  accomplishing  the 
evaluation  •  *  *.  (NRC),  1970,  p.  1) 

The  Committee  stated  that  it  was: 

•  *  *  not  the  purpose  of  this  report  to 
present  another  set  of  principles  and  proce¬ 
dures,  but  rather  to  review  the  purposes 
and  value  of  what  have  become  conventional 
procedures  *  •  *.  (/bid.,  p.  1) 

The  Committee  discussed  the  difficulty 
in  carrying  out  controlled  epidemiologi¬ 
cal  studies  and  stated  that: 

[cjontrolled  experimental  studies  in  man, 
though  desirable,  have  limited  predictive 
value  •  *  •.  (/bid.,  p.  44) 

and  therefore: 

fl]t  Is  clear  that  appropriate  and  well -exe¬ 
cuted  animal  studies  are  more  likely  to  pro¬ 
vide  a  substantial  background  of  biological 


data  from  which  to  Judge  safety  than  are 
studies  in  man  alone,  (/bid.,  p.  45) 

In  a  discussion  of  the  evaluation  of  the 
carcinogenic  hazards  of  chemicals  for 
man,  the  Committee  stated  that: 

(ojn  both  ethical  and  practical  grounds,  the 
possible  carcinogenic  effects  of  chemicals  to 
which  man  might  be  exposed  must  be  de¬ 
termined  in  experimental  animals,  generally 
in  short-lived  species.  The  extrapolation  of 
the  results  of  these  determinations  to  man 
rests  on  two  ba.slc  findings: 

1.  Despite  a  great  variety  of  studies,  no 
significant  aspect  of  the  natural  occurrence. 
Induction,  and  properties  of  cancer  has  been 
shown  to  differ  fundamentally  between  man 
and  experimental  animals. 

2.  Considerable  assurance  of  the  general 
applicability  of  the  tests  can  be  derived  from 
the  fact  that  the  chemicals  generally  known 
to  be  carcinogenic  in  man  also  Induce  neo¬ 
plasia  (tumors)  in  experimental  animals. 

Many  clear  differences  in  the  activities  of 
chemical  carcinogens  in  various  species  ex¬ 
ist,  however,  and  the  unpredictable  nature 
of  species  differences  is  the  principal  limi¬ 
tation  to  the  extrapolation  of  results  from 
studies  with  experimental  animals  to  man. 
(Ibid.,  p.  47) 

In  1970,  the  report,  prepared  for  the 
Surgeon  General  by  the  Ad  Hoc  Com¬ 
mittee  of  NIC,  dealt  with  problems  of 
exposure  to  chemical  agents  from  all 
sources  and  “•  *  *  the  scientific  cri¬ 
teria  for  evaluation  of  carcinogenic 
hazards.”  (NCI,  1970,  p.  1) .  In  emphasiz¬ 
ing  the  broader  scope  of  their  report,  the 
Committee  said; 

|M]any  previous  recommendations  on  the 
criteria  to  be  used  for  evaluating  environ¬ 
mental  chemical  carcinogenic  hazards  have 
been  made  for  specific  sources  of  exposure 
or  for  specific  groups  of  substances  (e.g. 
food  additives,  pesticides,  certain  occupa¬ 
tional  carcinogens).  In  some  cases  this  ap¬ 
proach  has  led  to  an  uneven  assessment  of 
risks  from  different  sources  and  to  an  tm- 
even  approach  to  preventive  measures,  (/bid., 
p.  1) 

The  Committee  acknowledged  that; 

Itjhe  present  state  of  the  art  requires  long¬ 
term  bioassays  in  mammalian  species  for 
the  experimental  identification  of  carcino¬ 
genic  activity  •  •  *.  A  body  of  knowledge 
has  developed  over  the  year*  on  the  re¬ 
sponse  of  experimental  animals  to  chemical 
carcinogens.  Several  committees  of  experts 
in  the  field  of  carcinogenesis  convened  by 
national  and  international  bodies  over 
the  past  15  years  have  formulated  general 
principles  for  performance  and  evaluation 
of  carcinogenesis  studies  in  animals.  The 
recommendations  put  forth  by  these  com¬ 
mittees  have  shown  remarkable  unanimity 
(specifically  cited  were  WHO  Tech  Repts 
276  and  220,  FDA  Panel  Report,  Mrak  Com¬ 
mission  Report)  and  are  widely  accepted  In 
principle  by  the  scientific  community « 
(Ibid.,  p.  1) 


•The  committee  cited  the  following  refer¬ 
ences:  P.  Shublk  and  J.  Sice,  “Chemical 
carcinogenesis  as  a  chronic  toxicity  test:  A 
Review,”  Cancer  Res.  61,  728  (1956).  D.  B. 
Clayson,  "Chemical  Carcinogenesis,”  Boston, 
Massachusetts,  Little  Brown  and  Co.,  1962. 
W.  C.  Hueper,  W.  D.  Conway,  “Chemical  Car¬ 
cinogenesis  and  Cancers,”  Springfield,  Il¬ 
linois,  C.  C.  Thomas,  1964.  J.  H.  Weisburger 
and  B.  K.  Weisburger,  “Tests  for  Chemical 
Carcinogens,  In  Methods  in  Cancer  Research, 
Volume  I.  (H.  Busch,  ed.).  New  York,  New 
York,  Academic  Press  Inc.,  1967,  pp.  307- 


Among  the  Committee’s  recommenda¬ 
tions  were: 

Any  substance  which  Is  shown  conclusive¬ 
ly  to  cause  tumors  in  animals  should  be  con¬ 
sidered  carcinogenic  and  therefore  a  poten¬ 
tial  cancer  hazard  for  man.  Exceptions 
should  be  considered  only  where  the  carcino¬ 
genic  effect  is  clearly  shown  to  result  from 
physical,  rather  than  chemical.  Induction,  or 
where  the  route  of  administration  is  shown 
to  be  grossly  inappropriate  in  terras  of  con¬ 
ceivable  human  exposure. 

Data  on  carcinogenic  effects  in  man  are 
only  acceptable  when  they  represent  criti¬ 
cally  evaluated  results  of  adequately  con¬ 
ducted  epidemiological  studies. 

*  *  *  Evidence  of  negative  results,  under 
the  conditions  of  the  test  used,  should  be 
considered  superseded  by  positive  findings 
in  other  tests.  Evidence  of  positive  results 
should  remain  definitive,  unless  and  until 
new  evidence  conclusively  proves  that  the 
prior  results  were  not  causally  related  to  thp 
exposure. 

•  *  •  A  basic  distinction  should  be  made 
between  Intentional  and  unintentional  ex¬ 
posures. 

*  *  *  No  substance  developed  primarily  for 
uses  involving  exposure  to  man  should  be 
allowed  for  wide-spread  human  Intake  with¬ 
out  having  been  properly  tested  for  carcino¬ 
genicity  and  found  negative. 

•  •  •  Any  substance  developed  for  use  not 
primarily  Involving  exposure  In  man  but 
nevertheless  resulting  in  such  exposure,  if 
found  to  be  carcinogenic,  should  be  either 
prevented  from  entering  the  environment 
or.  If  It  already  exists  In  the  environment, 
progressively  eliminated.  (Ibid.,  pp.  1,  2) 

The  Committee  also  stated; 

Any  substance  which  Is  [validly)  shown 
conclusively  to  produce  tumors  In  animals 
•  •  *  should  be  considered  potentially  car¬ 
cinogenic  for  man.  (Ibid.,  p.  7) 

More  recent  reports  further  confirm 
the  widely  recognized  validity  of  animal 
experiments  for  establishing  the  car¬ 
cinogenic  potential  of  substances.  An  on¬ 
going  series  of  monographs  published  by 
the  International  Agency  for  Research 
on  Cancer  of  WHO  (lARC)  beginning  in 
1972  lists  animal  data  and  any  epidemio¬ 
logical  evidence  of  cancer  in  man  when 
discussing  the  carcinogenic  potential  of 
individual  substances  or  of  classes  of 
substances.  The  monographs  were  ini¬ 
tiated  as  a  result  of  a  recommendation 
in  1970  of  the  lARC  Advisory  Committee 
on  Environmental  Carcinogenesis; 

•  •  *  that  a  compendium  on  carcinogenic 
chemicals  be  prepared  by  experts.  The  bio¬ 
logical  activity  and  evaluation  of  practical 
importance  to  public  health  should  be  ref¬ 
erenced  and  documented.  (lARC  Mono¬ 
graphs.  Vol.  1,  p.  8) 

The  stated  objective  of  the  monographs 
is; 

*  ♦  •  to  achieve  a  balanced  evaluation  of 
data  through  the  deliberations  of  an  inter¬ 
national  group  of  experts  In  chemical  car¬ 
cinogenesis  and  to  put  Into  perspective  the 
present  state  of  knowledge  with  the  final 
aim  of  evaluating  the  data  In  terms  of  possi¬ 
ble  human  risk,  as  well  as  to  Indicate  the 
need  of  research  efforts.  (LARC  Monographs, 
Vol.  1,  p.  8) 


387.  J.  G.  Arcos,  M.  G.  Argus,  G.  Wolf.  “Test¬ 
ing  Procedures,”  In  “Chemical  Induction  of 
Cancer.”  Volume  I  (J.  G.  Arcos,  M.  G.  ArguS, 
and  G.  Wolf,  eds.).  New  York,  New  York, 
Academic  Press  Inc.,  6968,  pp.  340-463. 
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The  monographs  emphasized  that  the 
response  to  a  carcinogen  in  animals  may 
be  observed  in  several  forms: 

(a)  as  a  significant  Increase  in  the  fre¬ 
quency  of  one  or  several  types  of  neoplasm, 
as  compared  with  other  than  zero  frequency 
In  control  animals; 

(b)  as  the  occurrence  of  neoplasms  not 
observed  in  control  animals; 

(c)  as  a  decreased  latent  period  as  com¬ 
pared  with  control  animals; 

(d)  as  a  combination  of  (a)  and  (c). 
(lARC  Monographs,  Vol.  1,  p.  10) 

In  1975,  the  National  Research  Council 
published  two  reports  that  addressed  the 
question  of  carcinogenicity  testing  in 
animals.  In  a  report  on  present  and  al¬ 
ternative  technologies  for  pest  control 
(NRC  Pest  Control) ,  it  is  concluded: 

•  •  •  the  carcinogenic  risks,  and  other 
health  hazards,  of  pesticides  require  con¬ 
tinuing  evaluation  by  testing  with  laboratory 
mammals;  and  that  despite  the  problems 
Involved  in  translating  the  results  from 
such  experiments  to  human  risk,  the  present 
techniques  are  sufficiently  reliable  to  Justify 
registration  actions  based  upon  such  data 
alone,  on  an  interim  basis,  until  evidence 
convincingly  demonstrates  that  there  is  no 
human  risk.  (NRC  Pest  Control,  Vol.  1,  p.  5) 

In  a  report  on  principles  for  evaluating 
chemicals  in  the  environment  (NRC 
Principles  for  Evaluating  Chemicals),  a 
section  is  devoted  to  chemical  carcino¬ 
genesis  which  discussed  aspects  of  ex¬ 
perimental  design  for  carcinogenicity 
testing.  The  report  states : 

[rjodents  are  the  animals  of  choice  for  car¬ 
cinogenesis  tests  because  of  their  conven¬ 
ience,  comparatively  short  life  span  and 
proven  susceptibility  to  a  broad  range  of 
carcinogenic  agents.  (NRC  Principles  for 
Evaluating  Chemicals,  p.  150) 

In  1976  the  Subcommittee  on  Environ¬ 
mental  Carcinogenesis  of  the  National 
Cancer  Advisory  Board,  National  Cancer 
Institute,  issued  a  report  entitled  “Gen¬ 
eral  Criteria  for  Assessing  the  Evidence 
for  Carcinogenicity  of  Chemical  Sub¬ 
stances”  (NCAB  Report),  June  2,  1976. 
The  report  stated: 

•  •  •  Demonstration  that  a  compound  is 
carcinogenic  in  animals  should,  therefore,  be 
considered  evidence  that  it  is  likely  to  be 
carcinogenic  In  humans,  unless  there  is 
strong  evidence  in  humans  to  the  contrary. 
(NCAB  Report,  p.  2) 

The  report  also  stated:' 

Because  of  the  limitations  Inherent  in 
animal  bloassays,  a  negative  result  obtained 
in  a  particular  animal  bioassay  does  not  ex¬ 
clude  the  iK)tential  carcinogenicity  of  a 
compound  in  humans.  The  Inappropriate  ex¬ 
perimental  species  may  have  been  chosen; 
the  number  of  animals  tested  may  have  been 
too  small;  or  the  duration  of  observation 
may  have  been  too  short.  Alternatively,  test 
conditions  may  have  been  inappropriate  in 
terms  of  their  predictive  value  for  the  re¬ 
sponse  of  humans.  The  extrapolation  of 
experimental  carcinogenicity  data  to  the 
human  situation  is  strengthened  by  obtain¬ 
ing  results  in  more  than  one  species.  Nega¬ 
tive  results  obtained  in  one  species  do  not, 
however,  detract  from  the  significance  of 
clearly  positive  results  obtained  in  another 
species.  (NCAB  Report,  p.  9) 

It  would  seem,  therefore,  that  opinions 
of  scientific  experts  generally  are  sub¬ 
stantially  in  agreement  on  (1)  the  prac¬ 


tical  and  ethical  difficulties  in  relying  on 
epidemiological  studies  in  man  as  the 
basis  for  estabhshing  the  lack  of  a  car¬ 
cinogenic  potental  of  substances:  (2)  the 
validity  of  studies  in  experimental  ani¬ 
mals  to  establish  the  carcinogenic  poten¬ 
tial  of  a  substance;  (3)  the  minimal  and 
optimal  experimental  conditions  for  test¬ 
ing  for  carcinogenicity;  and  (4)  the 
kinds  of  statistically  significant  changes 
in  tumor  incidents  that  may  be  observed 
in  experimental  animals  and  used  to 
characterize  carcinogenic  potential. 

In  particular,  there  appears  to  be  gen¬ 
eral  agreement  on  some  of  the  following 
major  issues  and  OSH  A  relies  upon  these 
concepts  in  proposing  these  regulations : 

1.  Mammalian  Species.  Mammalian 
species  are  those  species  of  test  animals 
generally  considered  directly  relevant  to 
mon  insofar  as  carcinogenicity  testing  is 
concerned.  Other  species,  such  as  rep¬ 
tiles  have  not  been  shown  to  have  any 
such  similarity  to  humans,  insofar  as 
carcinogenity  is  concerned.  Thus,  OSHA 
relies,  in  general,  only  upon  results  found 
in  testing  of  mammalism  species.  In  that 
regard,  the  rat  and  mouse  (and  to  a 
lesser  extent  the  hamster)  have  tradi¬ 
tionally  been  the  species  of  choice  for 
carcinogenicity  testing,  other  mammal¬ 
ian  species  being  useful  for  certain  pur¬ 
poses  but  being  generally  impractical  for 
use  in  full-scale  bioassays  (WHO  Tech. 
Rept.  220,  p.  8;  Mrak  Commission,  p.  465; 
PDA  Panel  Report,  p.  426;  NRC  l^inci- 
ples  for  Evaluating  Chemicals,  p.  150) . 
The  choice  of  the  rat  and  mouse  is  not 
only  dictated  by  considerations  of  con¬ 
venience.  but  because  of  their  known 
susceptibility  to  agents  known  to  be  car¬ 
cinogenic  in  humans  as  well  as  the  simi¬ 
larity  in  the  mechanisms  of  tumor  induc¬ 
tion  (NRC.  1970,  p.  47) . 

In  In  Re  Shell,  supra,  the  EPA  Admin¬ 
istrator  stated; 

Most  of  what  we  know  about  cancer  is 
derived  from  tests  with  experimental  ani¬ 
mals,  usually  mice.  The  response  of  mice  to 
carcinogens  Is  similar  pathologically  to  that 
of  man;  and  research  laboratories,  such  as 
those  of  the  National  Cancer  Institute  and 
Shell  Chemical  Company,  use  mice  exten¬ 
sively  in  their  research.  (Footnotes  omitted) 

In  affirming  the  EPA  action,  the 
United  States  Court  of  Appeals  for  the 
District  of  Columbia  stated,  510  P.  2d 
1292  at  1299: 

Shell  claims  that  tests  based  on  mouse 
data  are  not  substantial  evidence,  because 
mouse  livers  are  unusually  susceptible  to 
cancer.  Still,  Shell's  data — of  statistically 
significant  incidence  of  malignant  liver 
tumors — were  in  strains  of  mice  that  were,  as 
was  noted  hy  the  Administrator,  unusually 
resistant  to  such  tumors.  In  any  event. 
Shell’s  objections  are  outweighed  by  the  sub¬ 
stantial  evidence  supporting  EPA’s  determi¬ 
nation  that  mice  are  not  uniquely  susceptible 
to  carcinogens,  but  are.  in  fact,  good  predict¬ 
ors  of  carcinogenic  hazard  to  man.  The  Ad¬ 
ministrator  found  that  rodents  are  partic¬ 
ularly  useful  experimental  animals,  in  part 
because  of  the  similarity  of  their  response 
to  carcinogens  to  the  response  of  man, 
their  short  lifespan,  and  our  relatively  well- 
developed  understanding  of  the  pathological 
development  of  tumors  in  mice  and  rates. 
Respected  research  institutions  such  as  the 
Natlonal'Cancer  Institute  have  used  mice  ex¬ 


tensively  because  they  have  found  mice  to  be 
an  accurate  predictor  of  cancer  in  other 
species,  (omitting  footnotes). 

And,  in  In  Re  Velsicol,  the  EPA  Admin¬ 
istrator  stated: 

For  these  reasons,  pesticides  and  other 
chemicals  are  tested  for  carcinogenicity  in 
laboratory  animals,  particularly  mice  (the 
first  choice)  and  rats,  which  are  broadly  ac¬ 
cepted  by  the  scientific  community  as  appro¬ 
priate  test  animals  for  these  purposes. 

The  mouse  develops  almost  every  kind  of 
cancer  that  occurs  in  man  and,  with  few,  if 
any,  exceptions,  is  subject  to  cancer  from  any 
source  which  is  known  to  be  a  carcinogen  in 
man.  In  both  mouse  and  man,  genes  are  in¬ 
volved  in  the  control  of  processes  through 
which  cancer  is  induced.  They  control  reac¬ 
tions  to  physical  and  chemical  carcinogens. 
The  genetic  characteristics  of  mouse  and 
man  are  sufficiently  similar  to  permit  the 
assumption  that  if  a  chemical  or  other  agent 
such  as  radiation  causes  cancer  in  a  par¬ 
ticular  organ  of  mice,  then  it  will  also  cause 
cancer  in  the  same  organ,  or  possibly  some 
other  organ,  of  man. 

In  fact,  the  difficulty  with  using  laboratory 
animals  to  test  for  carclnogenclty  lies  in  the 
other  direction.  The  failure  of  a  chemical  to 
induce  cancers  in  a  particular  strain  (or 
even  several  strains)  of  laboratory  animals 
is  not  an  assurance  that  the  chemical  is  not 
a  carcinogen  in  man,  since  that  particular 
strain  may  be  genetically  resistant  to  cancer 
from  that  source,  where,  by  contrast,  the 
genetic  susceptibility  of  people  to  cancer 
varies  a  great  deal  from  person  to  person. 

In  the  final  determination  to  prohibit 
the  use  of  chloroform  in  drug  and  cos¬ 
metic  products,  PDA  was  also  faced  with 
a  study  based  on  mice  and  rats.  In  dis¬ 
cussing  the  issues  raised  concerning  the 
mouse,  FDA  stated: 

1.  One  comment  from  the  Cosmetic,  Toi¬ 
letry  and  Fragrance  Association,  Inc. 
(CTFA) ,  which  also  submitted  safety  data  to 
FDA  on  studies  involving  the  use  of  chloro¬ 
form,  questions  the  relevancy,  design,  execu¬ 
tion,  and  interpretation  of  the  National  Can¬ 
cer  Institute  (NCI)  studies,  and  expressed 
the  opinion  that  it  is  scientifically  unjusti¬ 
fied  to  disregard  CTFA’s  studies  in  favor  of 
the  NCI  studies.  The  specific  points  raised 
by  the  comment  in  opposing  the  Commis¬ 
sioner’s  determination  that  chloroform  is  a 
carcinogen  or  is  otherwise  a  deleterious  sub¬ 
stance  are  as  follows: 

a.  The  comment  contends  that  the  NCI 
studies  in  no  way  consider  the  differences  in 
metabolism  between  rodents  and  man.  In 
support  of  this  contention  regarding  differ¬ 
ences  in  metabolism,  the  comment  cites  an 
article  by  Hill  et  al.,  "Genetic  Control  of 
Chloroform  Toxicity  in  Mice,”  Science, 
190.159,  1975;  a  recent  review  by  Charles- 
worth  in  BIBRA  (British  Industrial  Bio¬ 
logical  Research  Association)  Information 
Bulletin,  14:225,  1975,  which  cites  Taylor 
et  al.  in  Xenobiotlca.  4:165,  1974;  and  a  pa¬ 
per  entitled  “Covalent  Binding  of  Haloal- 
kanes  to  Liver  Constituents,  but  Absence  of 
Mutagenicity  on  Bacteria  in  Metabolizing 
Test  System”  by  Uehleke,  Qrelm,  Kramer  and 
Werner,  presented  at  the  fifth  meeting  of  the 
European  Environmental  Mutagen  Society, 
Florence,  October  19-22,  1975.  The  comment 
states  that  (1)  Hill  et  al.  demonstrated  that 
there  are  genetic  factors  in  mice  that  affect 
susceptibility  to  chlorofrom*  lethality  and 
Induction  of  organ  pathology  and  that  these 
are  associated  with  a  metabolite  whose  for¬ 
mation  is  regulated  by  genetic  factors;  (2) 
Charlesworth  reported  distinct  species  differ¬ 
ences  to  show  that  the  metabolic  fate  of 
chloroform  in  mice  and  most  likely  in  rats. 
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Is  not  the  same  as  In  man,  that  there  are  sex- 
linked  differences  In  metabolism  that  are  pe¬ 
culiar  to  the  mouse,  and  that  man  appears  to 
eliminate  more  of  the  chloroform  unchanged 
In  the  exhaled  air;  (3)  Taylor  et  al.  con¬ 
cluded  that  the  mouse  is  an  unsuitable  spe¬ 
cies  for  evaluating  the  toxic  effects  of  chloro¬ 
form;  and  (4)  Uehleke  found  In  the  “Ames 
study”  that  chloroform  is  not  mutagenic 
and  unlikely  to  be  carcinogenic. 

The  comment  further  states  that  a  “recog¬ 
nized  International  expert  In  oncology”  con¬ 
cluded  that  in  consideration  of  the  findings 
in  the  NCI  report  and  those  obtained  by  him¬ 
self,  “there  is  obviously  wide  species,  strain, 
and  sex  variation  both  in  the  incidence  of 
spontaneous  tumor  of  the  liver  and  kidney 
and  in  the  response  of  these  organs  to  chlo¬ 
roform."  The  comment  claims  that  such  a 
conclusion  is  supported  by  an  opinion  ex¬ 
pressed  by  Dr.  Grasso  in  a  talk  entitled  “Eval¬ 
uation  of  the  Hepatoma  in  the  Rodent  in 
Carclnogensls  Bloassay”  summarized  in 
BIBRA,  1975  (“The  Value  of  the  Mouse  in 
Carcinogenesis  Bloassay”  summarized  l' 
ed  that  there  is  considerable  disagreement  on 
the  diagnosis  of  hepatic  nodular  lesions. 

The  Conunlssloner  views  the  conclusions 
expressed  in  the  comment  as  relying  on  the 
finding  that,  in  studies  of  three  mouse 
strains,  male  and  female  mice  showed  a  sex- 
linked  difference  in  ability  to  metabolize 
chloroform.  The  Commissioner  does  not 
agree  that  this  forms  an  adequate  basis  for 
rejecting  the  mouse  as  a  useful  experimental 
animal,  especially  since  the  work  of  Hill  et  al 
indicates  that  this  variability  exists  not  only 
between  sexes  but  also  within  the  same  sex 
among  different  strains  of  the  same  species. 
Since  these  authors  cite  findings  in  humans 
of  large  Interlndlvldual  difference  in  the  dl® 
position  of  commonly  used  drugs — differ¬ 
ences  which  they  attribute  to  genetic  vari¬ 
ability — it  is  not  surprising  that  chloroform 
toxicity  would  be  variable  in  the  same  species 
as  well. 

The  Commissioner  points  out  that  the  NCI 
report  observes  the  variation  in  species  and 
sex  in  the  incidence  of  spontaneous  tumor  of 
the  liver  and  kidney,  and  the  response  of 
these  organs  to  chloroform.  The  report  notes 
that  the  Osborne-Mendel  strain  was  selected 
by  NCI  because  it  was  reported  to  be  sensi¬ 
tive  to  the  carcinogenic  effects  of  carbon  tet¬ 
rachloride  (CC14).  The  question  of  genetic 
drift  within  a  strain  might  also  be  a  factor 
since  the  positive  control  (CC14)  produced 
a  relatively  low  response  (less  than  5  per¬ 
cent  with  hepatocellular  carcinomas) .  Thus, 
if  anything,  the  Osborne-Mendel  rats  used  in 
the  NCI  studies  appear  to  be  less  sensitive  to 
the  hepatocarclnogen  than  those  reported  in 
the  literature. 

The  Commissioner  recognizes  that  there  is 
disagreement  among  pathologists  on  diag¬ 
nosis  of  lesions,  including  hepatic  nodular 
lesions.  However,  proliferative  changes  and 
neoplastic  lesions  are  discussed  in  consider¬ 
able  detail  on  pages  32-37  and  40  of  the  NCI 
report.  The  critique  submitted  by  the  com¬ 
ment  provides  no  new  information  that 
would  negate  the  effects  discussed  in  the 
pathology  section  of  the  NCI  report.  (41  FR 
26842) 

2.  Positive  Versus  Negative  Results. 
Testing  of  chemicals  for  valid  negative 
results  mav  be  used  to  evaluate  the  evi¬ 
dence  only  if  they  are  derived  from  tests 
which  used  both  sexes  of  each  species 
tested,  exposed  for  their  lifetime  to  a 
suitable  dose  range  of  the  test  material, 
with  appropriate  controls  (WHO  Tech. 
Rept.  220,  p.  8;  Mrak  Commission,  p.  486- 
87) .  As  the  Ad  Hoc  NCI  Committee  re¬ 
port  recommended  to  the  Surgeon  Gen¬ 
eral  of  the  United  States : 


4.  No  chemical  substance  should  be  as¬ 
sumed  safe  for  human  consumption  without 
proper  negative  lifetime  biological  assays  of 
adequate  size.  The  minimum  requirements 
for  carcinogenesis  bloassays  should  provide 
for :  adequate  numbers  of  animals  of  at  least 
two  species  and  both  sexes  with  adequate 
controls,  subjected  for  their  lifetime  to  the 
administration  of  a  suitable  dose  range,  in¬ 
cluding  the  highest  tolerated  dose,  of  the  test 
material  by  routes  of  administration  that  in¬ 
clude  those  by  which  man  is  exposed.  Ade¬ 
quate  documentation  of  the  test  conditions 
and  pathologic  standards  employed  are  es¬ 
sential.  (Emphasis  supplied)  (P.  1) 

However,  as  the  following  discussions 
make  clear,  OSHA  is  concerned  not  about 
negative  test  results  in  species  other  than 
the  species  in  which  the  substance  creat¬ 
ed  positive  carcinogenic  activity,  but 
rather  additional  negative  test  results  in 
the  species  that  has  been  reported  as 
positive  in  other  tests.  This  is  so  because, 
as  pointed  out,  known  carcinogens  in  hu¬ 
mans  are  not  necessarily  so  in  all  species 
of  test  animals  or  even  consistently  so. 

Likewise,  positive  results  in  tests  with 
experimental  animals,  if  obtained  under 
sound  experimental  conditions  and  with 
proper  statistical  confirmation,  should 
generally  supersede  negative  results,  both 
because  of  the  aforementioned  insensi¬ 
tivity  of  laboratory  bloassays  conducted 
with  limited  numbers  of  animals,  which 
may  frequently  lead  to  false  negative  re¬ 
sults,  and  also  because  of  interspecies 
differences  in  susceptibility.  For  example, 
in  1970,  the  Ad  Hoc  NCI  Committee’s  re¬ 
port  to  the  Surgeon  General  recommend¬ 
ed  that: 

5.  Evidence  of  negative  results,  under  the 
conditions  of  the  test  used,  should  be  con¬ 
sidered  superceded  by  ixjsltlve  findings  in 
other  tests.  Evidence  of  positive  results 
should  remain  definitive,  unless  and  until 
new  evidence  conclusively  proves  that  the 
prior  results  were  not  causally  related  to  the 
exposure.  (P.  1) 

FDA  appears  to  accept  this  view.  In 
banning  the  use  of  chloroform,  FDA 
stated: 

E.  The  comment  contends  that  FDA  has 
never  made  a  determination  that  a  substance 
is  carcinogenic  on  the  bases  of  a  single  un- 
repllcated  study  where  there  are  contradic¬ 
tory  data,  and  it  refers  to  saccharin,  where 
the  studies  produced  conflicting  test  results, 
as  an  example. 

The  Commissioner  advises  that  the  refer 
ence  to  saccharin  is  neither  analogous  noi 
applicable  to  the  chloroform  toxicity  and 
carclnogenclty  bloassays  relied  upon  In  this 
action.  Thus  far.  the  results  of  studies  using 
saccharin  have  been  Inconclusive;  additional 
studies  are  ongoing.  The  results  of  the  NCI 
studies  are  conclusive.  In  addition,  the 
studies  submitted  by  CTFA  were  conducted 
at  lower  dosages  than  those  reported  by  NCI. 
The  lack  of  sensitivity  of  the  current  car¬ 
cinogenesis  bloassays  In  rodents  is  well  rec¬ 
ognized.  Thus  the  positive  finding  with 
chloroform  should  be  given  greater  weight 
than  studies  at  lower  dosages  using  smaller 
numbers  of  animals. 

Moreover,  FDA  stated: 

•  *  •  negative  evidence  In  experimental 
animals,  such  as  reported  In  some  of  the 
studies  submitted  by  CTFA,  does  not  exclude 
the  potential  human  carcinogenicity  of  a 
substance.  The  Commissioner  Is  of  the 
opinion  that  the  risk  to  humans  through 


frequent  and  long-term  exposure  to  a  sub¬ 
stance  in  human  drugs  and  cosmetics  that 
has  been  shown  to  be  an  animal  carcinogen 
is  contrary  to  the  public  health  unless  the 
benefit  of  such  exposure  clearly  outweighs 
the  risk.  (41  FR  26844) 

And,  it  should  be  noted  that  certain 
chemicals  may  be  carcinogenic  in  certain 
species,  including  man,  but  not  in  others. 
For  example,  betanaphthylamine,  a 
known  carcinogen  in  man,  monkeys  and 
dogs,  is  not  apparently  carcinogenic  in 
rats  or  rabbits.  Hence,  positive  studies  in 
any  mammalian  species  will,  as  a  gen¬ 
eral  rule,  always  supersede  negative  find¬ 
ings  in  another  species.  (UICC  1969,  p. 
18:  NCI,  1970,  p.  2:  NCAB,  report,  p.  9) 
Thus,  OSHA  believes  that,  as  a  prac¬ 
tical  rather  than  a  theoretical  matter, 
positive  animal  data  should  supersede 
negative  human  data,  in  general,  be¬ 
cause  of  the  inherent  defects  in  such 
human  studies,  as  pointed  out  above. 
Moreover,  in  the  case  of  DES,  OSHA  is 
unaware  of  any  data  indicating  that 
women  who  took  DES  during  pregnancy 
(with  the  possible  exception  of  those  with 
gonadal  dysgenesis)  have  any  greater 
risk  of  contracting  cancer  than  women 
who  have  never  been  exposed  to  the 
chemical.  Yet,  DES  is  unquestionably  a 
human  carcinogen  in  terms  of  at  least 
the  exposed  female  offspring.  Thus,  hu¬ 
mans  may  be  exposing  themselves  to 
potential  carcinogens  that  may  affect, 
and  appear  in,  only  future  generations, 
at  that  point  a  matter  which  is  irrevers¬ 
ible  even  in  terms  of  reduction  of  expo¬ 
sure.  But,  as  In  the  case  of  all  known 
human  carcinogens  (with  the  possible 
exception  of  arsenic  and  benzene) ,  DES 
had  been  regarded  for  years  as  positive, 
for  carcinogenic  activity,  by  all  routes  of 
administration,  in  test  animals,  includ¬ 
ing  the  mouse,  rat,  hamster  and  the 
squirrel  monkey. 

3.  Testing  at  High  Doses.  The  testing 
of  chemicals  at  constant  high  exposure 
levels,  at  or  approaching  the  maximum 
tolerated  dose  level,  is  not  inappropriate 
and  is  indeed  required  to  overcome  the 
statistical  insensitivity  of  laboratory  bio¬ 
assays  conducted  with  the  limited  num¬ 
bers  of  animals  that  can  be  handled  in 
practical  laboratory  conditions  (WHO 
Tech.  Rept.  220,  p.  9;  Mrak  Commission, 
p.  487:  UIAC  1969,  p.  17) .  As  the  NCI  Ad 
Hoc  Committee’s  report  to  the  Surgeon 
General  stated: 

*  *  •  bloassay  methods  have  remained 
tools  of  low  sensitivity,  capable  only  of  de¬ 
tecting  the  highest  peaks  of  carcinogenic 
activity.  The  factor  which  limits  bloassay 
sensitivity  is  usually  the  small  number  of 
test  animals  used.  If  the  bloassay  design  has 
a  low  probability  of  detecting  carcinogenic 
effects  produced  by  hazards  at  levels  com¬ 
parable  to  those  present  In  environmental 
samples,  then  tests  at  such  levels  are  wastes 
of  time,  effort  and  money.  The  need  to  test 
levels  higher  than  those  found  In  the  en¬ 
vironment  Is  thus  founded.  (P.  7) 

Regulatory  agencies  have  agreed.  The 
Administrator  of  EPA  stated  in  In  Re 
Shell,  supra: 

High  doses  are  administered  In  animal 
tests,  not  because  the  researchers  seek  to  cor¬ 
relate  animal  response  levels  to  humans,  but 
because  with  a  limited  niunber  of  animals 
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this  methodology  Is  necessary  to  determine 
gross  effect.  Consequently,  a  substance  that 
will  Induce  cancer  in  experimental  animals 
at  any  dose  level,  no  matter  how  high  or  low, 
should  be  treated  with  great  caution.  (Foot¬ 
notes  omitted)  (39  FR  37268) 

Again,  in  In  Re  Velsicol,  EPA  addressed 
this  issue  and  stated: 

Some  Interest  has  focused  on  the  high 
dose  levels  given  to  laboratory  animals  as  op¬ 
posed  to  the  much  lower  levels  encountered 
by  man  in  the  environment,  the  supposition 
being  that  the  lower  doses  naturally  encoun¬ 
tered  may  not  be  dangerous.  However,  there 
is  not  any  evidence  to  Indicate  that  there  is 
a  minimum  dosage  of  any  known  carcinogen 
below  which  it  does  not  have  a  carcinogenic 
effect.  There  does  not  appear  to  be  a  relation¬ 
ship  between  the  dose  level  of  a  carcinogen 
on  the  one  hand  and,  on  the  other  both  the 
percentage  of  the  total  of  persons  or  animals 
exposed  who  get  cancer  and  the  latency  pe¬ 
riod  of  the  disease.  High  doses  in  animal  ex¬ 
periments  are  thus  justified,  and  Indeed  nec¬ 
essary,  because  the  comparatively  small 
numbers  of  animals  necessarily  Involved  in 
the  experiments  make  it  very  difficult  at  least 
to  test  for  positive  results  at  lower  doses. 

Testing  at  •  *  •  relatively  high  doses  is 
now  generally  regarded  as  essential  to  the  at¬ 
tempt  to  reduce  the  gross  insensitivity  im¬ 
posed  on  tests  by  the  small  size  of  animal 
groups  routinely  tested,  such  as  50  or  so  rats 
or  mice  per  dose  level  per  chemical,  com¬ 
pared  with  the  millions  of  humans  at  pre¬ 
sumptive  risk  •  •  *. 

To  Illustrate  the  Insensitivity  of  conven¬ 
tional  animal  test  systems,  assume  that  man 
is  as  sensitive  to  a  particular  carcinogen  as 
the  rat  or  mouse.  Assume  further  that  this 
particular  agent  carries  a  risk  of  producing 
cancer  in  1  of  10,000  humans  exposed:  this 
would  result  in  approximately  20.000  cancers 
in  the  United  States  population.  Then  the 
chances  of  detecting  this  in  groups  of  50  rats 
or  mice,  tested  at  ambient  human  exposure 
levels,  are  very  low.  Indeed,  samples  of  10,000 
rats  or  mice  would  be  required  to  yield  1  can¬ 
cer  over  and  above  any  spontaneous  occur¬ 
rences;  for  statistical  significance,  perhaps 
30,000  rodents  would  be  needed. 

Moreover,  there  exists  the  problem  that  for 
particular  chemicals,  human  beings  may  be 
far  more  sensitive  than  laboratory  animals. 
For  example,  thalidomide  produces  terato¬ 
genic  effects  in  man  at  a  dose  level  that  is 
1  '60  of  that  needed  to  produce  that  effect  in 
mice,  1  100  of  that  for  rats.  1/200  of  that  for 
dogs,  and  1/700  of  that  for  hamsters.  (41  FR 
7575) 

And  again.  FDA  in  eliminating  chloro¬ 
form  from  drigs  and  cosmetics  stated : 

b.  The  comment  also  argues  that  the  dos¬ 
age  in  the  NCI  studies  was  excessive  and  thus 
does  not  support  the  contention  of  risk  to 
humans.  Noting  that  the  NCI  report  states 
that  the  methodology  used  in  their  studies 
differs  from  that  which  is  currently  used  by 
NCI,  the  comment  states  that  the  most  ser¬ 
ious  defects  in  the  methodology  used  are  the 
Inadequacy  of  the  subchronic  toxicity  study 
to  determine  the  maximal  tolerated  dose 
(MTO)  and  one-half  MTD,  and  the 
failure  to  employ  a  meaningful  defini¬ 
tion  of  MTD.  The  comment  further 
states  that  had  a  proper  and  reliable  sub¬ 
chronic  study  been  conducted,  employing 
liver  and  renal  function  measurements  as 
well  as  histological  assessment  of  the  effects 
of  chloroform  upon  the  liver  and  kidney,  it 
would  have  been  found  that  the  dose  levels 
used  were  too  toxic.  In  support,  the  comment 
notes  that  in  the  NCI  rat  study,  the  dose 
levels  had  to  be  reduced  after  22  weeks  of 


treatment  because  the  lethal  consequences 
were  too  great.  The  comment  also  cites  in 
support  a  short  term  study  conducted  at  Bio/ 
dynamics  Inc.  at  dosage  levels  of  60,  120,  240, 
and  480  milligrams/kilogram  and  with  the 
same  strain  of  mice  as  that  used  in  the  NCI 
study.  In  the  Blo/dynamlc  Inc.  study  both 
males  and  females  had  poor  tolerance  to  the 
chloroform  and  at  the  480  and  240  milll- 
grams/kllogram  levels  most  of  the  mice  died. ' 

It  is  the  Commissioner’s  opinion  that  the 
growth  and  survival  curves  as  plotted  for  the 
mice  in  the  NCI  report  reveal  no  significant 
effect  on  growth  from  the  dosages  adminis¬ 
tered,  and  only  in  the  high-dose  level  female 
mice  is  there  an  effect  seen  on  survival.  How¬ 
ever,  this  effect  was  observed  late  in  the 
study,  when  the  death  rate  showed  a  sudden 
increase  after  the  70th  week.  The  Commis¬ 
sioner  therefore  concludes  that  the  dosages 
in  the  NCI  mouse  study  conform  to  the 
standard  generally  accepted  for  an  MTD  to  be 
used  in  carcinogenicity  studies. 

In  the  NCI  rat  study,  it  is  true  that  the 
survival  rate  for  chloroform-treated  rats  was 
lower  than  that  for  control  rats. 

However,  in  the  Commissioner’s  view  the 
high  dosage  level  for  male  rats  appears  to 
conform  to  standards  for  MTD  when  the 
first  90  days  of  the  growth  curves  are  exam¬ 
ined.  The  comment’s  objection  regarding  ex¬ 
cessive  dosage  (greater  than  MTD)  would 
apply  only  to  female  rats.  In  this  regard  the 
Commissioner  notes  that  the  statement  in 
the  comment  that  dosage  levels  employed 
had  to  be  reduced  after  22  weeks  because  of 
lethality  applies  only  to  the  female  rats.  De¬ 
spite  the  reduction  in  dosage,  the  survival 
curves  show  a  consistently  lower  survival 
rate.  However,  the  Commissioner  emphasizes 
that  there  was  no  increase  in  tumors  repKjrted 
for  these  animals.  Rather,  it  was  only  in  the 
male  rats  that  an  Increased  incidence  of  re¬ 
nal  tumors  was  reported. 

The  comment  also  points  out  that  the  ra¬ 
tio  of  tumor-bearing  animals  to  animals  in¬ 
volved  in  all  chloroform  treatment  groups 
is  less  than  that  found  in  both  male  and 
female  matched  control  groups.  This  obser¬ 
vation,  however,  is  noted  and  described  by 
NCI  in  their  report  as  not  significant.  More¬ 
over,  the  Commissioner  believes  the  distribu¬ 
tion  of  other  than  kidney  tumors  to  be  nor¬ 
mal.  Aside  from  this,  the  comment  disre¬ 
gards  the  dose-related  time  of  tumor  onset. 
The  CTFA  analysis  further  states  that  • 
data  for  the  female  groups  indicate  that 
chloroform  treatment  may  have  actually  ex¬ 
erted  beneficial  effects.”  Obviously,  the  le¬ 
thal  effects  cannot  be  viewed  as  beneficial. 
Finally,  the  Commissioner  notes  that  in  the 
case  of  male  rats  where  dosage  would  appear 
to  conform  to  the  generally  accepted  stand¬ 
ard  for  carcinogenicity  studies,  definite  evi¬ 
dence  of  kidney  carcinogenicity  appeared. 
(41  FR  26842) 

4.  Species  or  Organ-Specificity.  In  ex¬ 
perimental  carcinogenesis,  the  type  of 
cancer  seen  is  often  the  same  as  that 
recorded  in  human  epidemiological 
studies  (e.g.,  bladder  cancer  in  man, 
monkeys,  dogs,  and  hamsters  with  beta- 
naphthylamine) .  In  other  instances, 
however,  a  chemical  will  induce  neo¬ 
plasms  at  different  sites  in  different  ani¬ 
mal  species  (e.g.,  benzidine,  which  indu¬ 
ces  hepatic  carcinoma  in  the  rat,  but 
bladder  carcinoma  in  man;  or  chloro¬ 
form,  which  induces  hepatic  carcinoma 
in  the  mouse,  but  kidney  carcinoma  in 
the  rat)  (lARC  Monographs,  Vol.  1,  p. 
10:  41  FR  15026:  NRG  Pest  Control,  Vol. 
1,  pp.  74-82) .  Thus  there  can  be  no  pre¬ 
sumption  that  the  organ  affected  in  ani¬ 


mal  experiments  would  necessarily  be 
that  at  risk  in  man.  And,  in  In  re  Shell 
the  EPA  Administrator  further  stated: 

Most  carcinogens  are  also  not  organ-spe¬ 
cific.  In  a  survey  by  Dr.  Tomatls  of  58  com¬ 
pounds  known  to  produce  liver  tumors  in 
mice,  40  also  Induced  tumors  in  a  variety 
of  other  organs.  Furthermore,  chemically 
induced  tumors  in  one  species  need  not  ap¬ 
pear  in  the  same  organ  in  other  species. 
Thus,  a  carcinogen  which  induces  liver  tu¬ 
mors  in  mice  might,  for  example,  produce 
mammary  cancers  in  rats  and  lung  tumors  in 
men.  (39  FR  37268) 

5.  Statistical  significance.  For  ade¬ 
quate  demonstration  of  carcinogenicity 
of  a  substance  in  test  animals,  it  is  gen¬ 
erally  necessary  that  the  increased  inci¬ 
dence  of  neoplasms  in  one  or  more  of  the 
experimental  groups  should  be  evalu¬ 
ated  statistically  for  significance  (NCAB 
Report,  p.  5:  Mrak  Commission  Report, 
p.  465) .  This  requires  that  the  size  of  the 
experimental  groups  be  adequately  large 
to  permit  statistical  evaluation  (Mrak 
Commission  Report,  p.  465:  UICC  1969, 
p.  17). 

In  contrast  to  the  five  (5)  points  dis¬ 
cussed  above,  on  six  (6)  other  issues 
discussed  below  (6-11),  the  opinions  of 
scientific  experts  appear  to  be  less  fully 
in  agreement,  and  OSHA  takes  cogni¬ 
zance  of  the  areas  of  scientific  debate  in 
determining  the  weight  to  be  placed  on 
different  types  of  evidence.  However,  for 
the  reasons  stated  in  the  following  dis¬ 
cussions,  OSHA  believes  that  responsible 
public  rulemaking  and  prudence  con¬ 
cerned  with  protecting  the  health  of 
American  workers  mandate  the  decisions 
reached  therein. 

6.  How  much  weight  should  be  placed 
upon  the  incidence  of  benign  tumors  in 
animals  as  an  indication  of  potential  car¬ 
cinogenic  hazard  in  man?  There  are 
well-established  morphological  and  his¬ 
tological  criteria  for  distinguishing  be¬ 
tween  benign  and  malignant  tumors,  and 
there  is  substantial  agreement  among 
scientific  experts  that  the  occurrence  of 
tumors  in  advanced  stages  of  cancer — 
invasion  of  adjoining  tissue  and  metas¬ 
tasis  to  other  organs — is  an  imequivocal 
predictor  of  carcinogenic  hazard  to  man. 
Malignant  tumors  are  those  that  display 
these  characteristics  of  invasion  and  me¬ 
tastasis,  or  have  the  capacity  to  do  so, 
whereas  benign  tumors  are  those  which 
are  .judged  bv  experts  to  lack  this  capac¬ 
ity  (NCAB  Reoort,  p.  3).  Scientific  opin¬ 
ion  has  varied  on  the  issues  of  whether 
substances  which  induce  benign  tumors 
only  should  be  characterized  as  car¬ 
cinogenic,  and  whether  they  should  be 
regarded  as  posing  a  potential  carcino¬ 
genic  hazard  to  man.  Historically,  a  dis¬ 
tinction  was  drawn.  For  example,  the 
FDA  Panel  on  Carcinogenicity  in  1969 
stated: 

*  •  •  a  carcinogen  is  a  substance  that 
when  administered  by  an  appropriate  route, 
causes  an  Increased  incidence  of  malignant 
tumors  in  experimental  animals  as  compared 
with  a  control  series  of  untreated  animals 
*  •  •.  The  occurrence  of  benign  tumors 
only  would  not  classify  an  agent  as  a  car¬ 
cinogen.  (FDA  Panel  Report,  pp.  419-420) 
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The  Panel  pointed  out  that: 

The  occurrence  of  metatases  provides  an 
unequivocal  demonstration  of  malignancy. 
There  are  however,  many  tumors  Induced 
experimentally  that  are  Invasive  and  are 
classified  as  malignant,  that  metastasize  only 
rarely  during  the  average  experiment.  The 
absence  of  metastasis.  In  view  of  most  pa¬ 
thologists,  does  not  rule  out  the  diagnosis  of 
malignancy.  (FDA  Panel  Report,  p.  420) 

This  position  was  also  supported  in  the 
1959  report  of  the  NRC  Pood  Protection 
Committee: 

The  general  term  "cancer"  refers  to  the 
developunent  of  all  kinds  of  malignant  tu¬ 
mors.  This  term  Is  not  applied  to  non- 
mallgnant  tumors  •  •  *.  It  Is  recognized, 
however,  that  progression  from  benlgnancy 
to  malignancy  may  occur.  (NBC,  1959,  p. 
6) 

The  FDA  Panel  did,  however,  note  that: 

*  •  •  benign  tumors  may  cause  death 
In  man  and  animals  without  ever  undergoing 
malignant  transformation.  The  Induction  of 
a  benign  tumor  Is,  Itself,  therefore,  an  In¬ 
dication  of  a  serloiis  adverse  reaction.  There 
can  be  no  doubt  from  a  survey  of  experi¬ 
mental  studies  that  benign  neoplasms  are 
often  precursors  of  malignancies  •  •  • 
(and)  it  would  be  wise  to  take  serious  note 
of  the  occurrence  of  benign  neoplasms  In 
experimental  studies  •  *  *.  (PDA  Panel  Re¬ 
port,  p. 420) 

However,  in  more  recent  times,  the 
considerations  that  benign  tumors  are 
hazardous  without  progressing  to  ma¬ 
lignant  stages  and  that  benign  tumors 
are  often  precursors  to  malignant  tu¬ 
mors  have  led  other  expert  agencies  and 
committees  to  be  more  cautious  in  terms 
of  exposing  man  to  potential  carcin¬ 
ogens.  For  example,  the  Technical  Panel 
on  Carcinogenicity  of  the  Mrak  Com¬ 
mission  stated: 

*  •  •  the  majority  of  the  Panel  recognizes 
that  benign  tumors  may  become  malignant. 
The  Panel  Is  unaware  of  the  existence  of  any 
chemical  which  Is  capable  of  Inducing  be¬ 
nign  tumors  only,  which  Is  to  say.  In  the 
light  of  present  knowledge,  all  tumorlgens 
must  be  regarded  as  potential  carcinogens. 
Thus,  the  majority  of  the  Panel  accepts  tu- 
morlgenlclty  as  an  Index  of  potential  car¬ 
cinogenicity.  (Mrak  Commission  Report,  p. 
466) 

In  a  discussion  of  the  Litton-Bionetics 
study  sponsored  by  NCI,  the  Technical 
Panel  stated : 

The  end  point  employed  In  the  study  was 
tumors.  This  term  was  used  to  Include  the 
benign  and  the  malignant  neoplasms  and 
those  neoplasms  whose  malignancy  could 
not  be  ascertained  on  the  basis  of  hlsto- 
morphology  alone  •  •  •.  This  use  of  the 
term  "tumor,”  in  the  opinion  of  the  panel, 
Is  both  useful  and  admissible  for  the  pur¬ 
poses  of  quantlatlng  chemical  carcinogen¬ 
icity  In  animals.  Its  admissibility  Is  based 
upon  two  facts:  (a)  No  adequately  tested 
chemical  has  been  found  to  produce  only 
benign  neoplasms  and,  (b)  a  substantial  per¬ 
centage  of  benign-appearing  tumors  In  mice, 
has  been  demonstrated  ultimately  to  even¬ 
tuate  In  cancer.  (Mrak  Commission  Report, 
p. 482) 

Other  reports  as  well  support  the  posi¬ 
tion  of  considering  the  occurrence  of 
benign  tumors  to  be  evidence  of  carci¬ 
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nogenicity.  The  World  Health  Organiza¬ 
tion  Report  in  1961  stated: 

In  the  assessment  of  the  carcinogenic  risk 
It  Is  not  considered  relevant  whether  the 
tumor  is  benign  or  malignant  since  the  con¬ 
version  of  the  first  to  the  second  must  be 
regarded  as  possible.  (WHO  Tech.  Rept.  220, 

p.  16) 

The  Ad  Hoc  Committee  that  reported  to 
the  Surgeon  General  in  1970  recom¬ 
mended  that: 

•  •  *  The  Implication  of  potential  carci¬ 
nogenicity  should  be  drawn  both  from  tests 
resulting  In  the  Induction  of  benign  tu¬ 
mors  and  those  resulting  In  tumors  which 
are  more  obviously  malignant.  (NCI,  1970, 
p.  1) 

In  the  report  of  the  Ad  Hoc  Committee, 
the  earlier  definition  of  the  FDA  Panel 
was  specifically  discussed,  and  the  Ad 
Hoc  Committee  stated: 

The  assessment  of  the  carcinogenic  activ¬ 
ity  of  a  chemical  depends  on  a  variety  of 
parameters.  These  Include  not  only  the  total 
numbers  of  tumors  Induced  but  also  their 
multiplicity,  latent  period,  morphologic 
type,  and  degree  of  malignancy.  The  Induc¬ 
tion  of  tumors  diagnosed  as  benign  as  a 
result  of  treatments  has  been  Interpreted  by 
certain  groups  In  the  past  as  not  sufficient 
to  demonstrate  a  "carcinogenic”  effect.  This 
Is  a  dangerous  position  since  few.  If  any, 
substances  have  produced  only  benign  tu¬ 
mors  and  no  malignant  ones  when  properly 
and  repeatedly  tested.  (NCI,  1970,  p.  6) 

In  the  report  of  the  WHO  Expert  Com¬ 
mittee  in  1964  on  “Prevention  of  Can¬ 
cer”  precancerous  lesions  in  animals 
were  discussed : 

In  the  thinking  of  most  experimentalists 
the  induction  of  a  benign  tumour  represents 
the  production  of  neoplasia.  Most  would  feel 
that  this  Is  an  Indication  of  carcinogenicity 
although  It  Is  usual  to  continue  studies  un¬ 
til  morphologically  malignant  tumours  have 
appeared.  There  are  few  studies  on  record 
In  which  only  benign  tumors  are  recorded 
(the  neurofibromas  Induced  by  ergot  appear 
to  be  such  an  Instance) .  In  the  majority 
of  experimental  studies  with  epithelial  tis¬ 
sues,  ,  the  Induction  of  a  benign  tumor  Is 
merely  a  stage  In  the  subsequent  occurrence 
of  a  malignancy.  (WHO  Tech.  Rept.  276,  p. 
12) 

A  World  Health  Organization  report  on 
“Principles  for  the  Testing  and  Evalua¬ 
tion  of  Drugs  for  Carcinogenicity” 
(“WHO  Tech.  Rept.  426”),  published  in 
1969,  stated: 

The  response  of  test  animals  to  carcino¬ 
gens  may  take  one  of  several  forms:  (1)  an 
Increased  Incidence  of  one  or  more  of  yre 
tumor  types  noted  In  the  controls;  (2)  the 
occurrence  of  tumors  earlier  than  In  the  con¬ 
trols,  without  increased  Incidence;  (3)  the 
development  of  types  or  tumor  not  seen  In 
the  controls  (this  may  or  may  not  be  associ¬ 
ated  with  an  overall  Increase  In  the  number 
of  tumors  seen  In  the  controls;  and  (4)  a 
multiplicity  of  tumors  In  Individual  animals, 
the  Incidence  In  terms  of  tumor-bearing  ani¬ 
mals  being  the  same.  Furthermore,  the  tu¬ 
mors  seen  may  be  benign  or  malignant,  or 
tumors  of  both  categories  may  be  present. 
(WHO  Tech.  Rept.  426,  p.  19) 

The  International  Agency  for  Research 
on  Cancer  (lARC)  took  a  similar  posi¬ 
tion: 


The  qualitative  nature  of  neoplasia  has 
been  much  discussed.  Many  Instances  of  car¬ 
cinogenesis  involve  the  Indication  of  both 
benign  and  malignant  tumors.  There  are  few. 
If  any,  recorded  Instances  In  which  only  be¬ 
nign  tumors  are  Induced;  their  occurrence 
In  experimental  systems  is  usually  indicative 
of  eventual  malignancy.  (lARC  Monographs. 
Vol.  1.  p.  10) 

And  a  decision  of  the  Administrator  of 
EPA  in  suspending  two  pesticides  in  In 
Re  Shell,  supra,  is  noteworthy.  He  stated, 
citing  the  above  mentioned  report  of  the 
lARC: 

The  once  significant  distinction  between 
tumors  and  cancers,  or  between  tumorigenlc 
and  carcinogenic  substances  has  lost  much 
of  its  validity  with  the  increasing  evidence 
that  many  tumors  can  develop  Into  cancers. 
Thus,  for  purposes  of  carcinogenicity  testing, 
they  should  be  considered  synonymous. 
Similarly,  the  distinction  between  benign 
and  malignant  tumors,  whUe  important  to 
the  individual  host  animal,  is  not  a  reliable 
Indicator  of  carcinogenicity,  for  in  the  think¬ 
ing  of  most  experimentalists,  the  induction 
of  a  benign  tumor  Is  merely  a  stage  In  a  sub¬ 
sequent  occurrence  of  a  malignancy.  (39  FR 
27267) 

In  addition,  one  recent  committee  re¬ 
ports  the  following  position: 

The  carcinogenicity  of  a  substance  Is  es¬ 
tablished  when  the  administration  to  groups 
of  animals  In  adequately  designed  and  con¬ 
ducted  exi}erlments  results  In  increases  In 
the  Incidence  of  one  or  more  types  of  malig¬ 
nant  neoplasms  (or  a  combination  of  be¬ 
nign  and  malignant  neoplasms)  In  the 
treated  groups  as  compared  to  control  groups 
maintained  under  Identical  conditions  but 
not  given  the  test  compound  •  •  • 

The  occurrence  of  benign  neoplasms  raises 
the  strong  possibility  that  the  agent  In  ques¬ 
tion  Is  also  carcinogenic  since  compounds 
that  induce  benign  neoplasms  frequently  In¬ 
duce  malignant  neoplasms.  In  addition,  be¬ 
nign  neoplasms  may  be  an  early  stage  In  a 
multi-step  carcinogenic  process  and  they  may 
progress  to  malignant  neoplasms;  also,  be¬ 
nign  neoplasms  may  themselves  Jeopardize 
the  health  and  life  of  the  host.  For  these 
reasons,  if  a  substance  Is  found  to  Induce 
benign  neoplasms  In  experimental  animals 
It  should  be  considered  a  potential  human 
health  hazard  which  requires  further  evalua¬ 
tion.  In  experiments  where  the  Increased  In¬ 
cidence  of  malignant  neoplasms  In  the 
treated  group  Is  of  questionable  significance, 
a  parallel  increase  In  Incidence  of  benign 
tumors  In  the  same  tissue  adds  weight  to 
the  evidence  for  carcinogenicity  of  the  test 
substance.  (NCAB  Report,  p.  5) 

It  is  plain  from  the  above  quotations 
that  the  scientific  discussion  is  not  con¬ 
cerned  with  the  significance  of  benign 
tumors,  but  rather  with  the  precise  de¬ 
gree  of  weight  that  should  be  placed  upon 
the  results  of  an  experiment  in  which  a 
substance  induces  only  tumors  that  are 
authoritatively  classified  as  benign  in 
the  test  animals.  Since  such  instances 
are  acknowledged  to  be  rare  (lARC 
Monographs,  Vol.  1,  p.  10;  WHO  Tech 
Rept,  276,  p.  12:  NCI,  1970,  p.  6:  Mrak 
Commission  Report,  pp.  466,  482),  the 
issue  may  be  somewhat  academic.  How¬ 
ever,  if  such  a  case  should  arise  before 
OSHA  in  regulatory  decision-making,  the 
Agency  proposes  to  place  as  much  weight 
on  an  experiment  in  which  only  benign 
tumors  are  observed,  as  upon  experi- 
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ments  in  which  both  malignant  and  be¬ 
nign  tumors  are  induced. 

7.  How  much  weight  should  be  placed 
on  the  induction  of  a  type  of  tumor 
which  occurs  spontaneously  in  untreated 
animals?  There  has  been  some  debate 
in  recent  years  as  to  the  amount  of 
weight  that  should  be  placed  on  experi¬ 
ments  in  which  administration  of  a  com¬ 
pound  merely  increases  the  frequency  of 
a  type  of  tumor  which  occurs  spontane¬ 
ously  in  untreated  control  animals  of  the 
species  and  strain  involved  in  the  test. 
Some  would  argue  that  such  compounds 
should  not  be  classified  as  carcinogenic, 
but  merely  as  “augmenting”  or  “enhanc¬ 
ing”  agents.  However,  such  a  view  is  not 
supported  by  the  expert  committees 
which  have  reviewed  this  problem : 

For  present  practical  purposes,  no  distinc¬ 
tion  Is  made  between  the  Induction  of  tu¬ 
mors  and  the  enhancement  of  tumor  Inci¬ 
dence,  although  It  Is  noted  that  there  may 
be  fundamental  differences  In  mechanisms 
that  will  eventually  be  elucidated’  (lARC 
Monographs,  Vol.  1,  p.  10) 

and: 

•  •  •  It  Is  not  possible  to  differentiate 
clearly  between  Initiating  agents,  promoting 
agents,  and  certain  modifying  factors.  Any 
factor  or  combination  of  factors  which  In¬ 
creases  the  risk  of  cancer  In  humans  Is  of 
concern  regardless  of  Its  mechanism  of  ac¬ 
tion.  (NCAB  Report,  p.  2) 

Ineed,  if  a  species  of  animals  has  a 
very  low  or  zero  spontaneous  incidence 
of  tumors  at  various  sites,  this  may  indi¬ 
cate  that  it  is  resistant  to  the  induction 
of  tumors  at  these  sites  by  carcinogens, 
and  hence  would  be  unsuitable  as  an  ex¬ 
perimental  subject.  It  is  for  this  reason 
that  the  use  of  positive  controls  in  car¬ 
cinogenesis  bioassays  is  recommended  by 
some  expert  committees  (Mrak  Commis¬ 
sion  Report,  p.  467). 

A  more  substantial  argument  that  has 
been  raised  is  that  certain  animal  strains 
may  be  inappropriate  for  testing  because 
of  high  and  variable  spontaneous  inci¬ 
dence  of  tumors  in  one  or  more  organs. 
This  argument  has  been  made  with  par¬ 
ticular  reference  to  liver  tumors  in  cer¬ 
tain  strains  of  mice  but  has  also  been 
made  in  reference  to  lympho-sarcomas 
in  mice,  and  certain  other  tumors.  The 
NCAB  Report  cautions  against  imequivo- 
cal  reliance  on: 

[bjloassays  employing  Inbred  strains  of  ani¬ 
mals  which  develop  high  Incidences  of  par¬ 
ticular  tumors  In  the  untreated  state.  In 
some  of  the  studies  the  particular  charac¬ 
teristics  of  the  animals  and  the  results  ob¬ 
tained  may  require  additional  evaluation — 
In  other  Instances,  such  well  controlled  test 
systems  may  be  quite  satisfactory  for  the  es¬ 
tablishment  of  carcinogenicity  of  an  agent. 
(NCAB  Report,  p.  6) 

The  Other  expert  committee  reports 
cited  above,  however,  expressed  no  such 
reservations,  merely  emphasizing  that 
the  spontaneous  incidence  of  tumors  be 
carefully  recorded  (Mrak  Commission 
Report,  p.  465;  UICC  1969,  p.  17),  and  in 
some  cases  recommending  the  use  of  ge¬ 
netically  inbred  strains  with  known 
spontaneous  tumor  incidence  for  specific 
bioassay  purposes  (UICC  19,  p.  16;  NAS 
Principles  for  Evaluating  Chemicals,  p. 


135:  PDA  Panel,  p.  422).  Where  the 
spontaneous  incidence  of  tumors  is  high 
or  even  100  percent,  reliable  inferences 
of  carcinogenicity  can  be  drawn  from  a 
decrease  in  the  latency  periods  or  an  in¬ 
crease  in  the  nxunber  of  tumors  per  ani¬ 
mal  (LARC  Monographs,  p.  10;  FDA 
Panel,  p.  420).  In  such  cases,  the  em¬ 
phasis  that  the  study  be  “well  controlled” 
(NCAB  Report,  p.  6)  is  important  since 
the  incidence  of  spiontaneous  tumors 
may  depend  on  age  or  other  factors, 
which  therefore  must  be  maintained  the 
same  in  control  and  treated  groups. 

Indeed,  recent  studies  of  the  mecha¬ 
nisms  of  cancer  induction  and  their  im¬ 
plications  for  dose-response  relation¬ 
ships  have  suggested  that  animals  with 
relatively  high  spontaneous  tumor  inci¬ 
dence  may  in  fact  be  more  appropriate 
for  assaying  potential  carcinogens  than 
animals  with  low  or  zero  spontaneous  in¬ 
cidence: 

One  practical  implication  of  the  fact  that 
different  carcinogens  share  many  mecha¬ 
nistic  steps  is  that  enhancement  of  certain 
carcinogenic  processes  may  have  a  more 
readily  detectable  effect  on  cancer  incidence 
in  animals  with  high  background  levels  of 
all  other  carcinogenic  processes.  Therefore 
carcinogenicity  tests  of  various  substances 
should  possibly  include  tests  on  high-spon¬ 
taneous  Incidence  straiias  or  experiments  to 
see  whether  the  test  substance  enhances  the 
carcinogenic  effect  of  a  standard  carcinogen. 
(K.  S.  Crump,  D.  G.  Hoel,  C.  H.  Langley,  and 
R.  Peto,  Cancer  Research.  36:2977,  1976) 

Accordingly,  OSHA  proposes  to  inter¬ 
pret  the  results  of  experiments  showing 
increased  incidence  of  tumors  in  treated 
animals  as  positive  evidence  of  carcino¬ 
genicity,  regardless  of  the  spontaneous 
tumor  incidence,  provided  that  the  ex¬ 
periments  are  sufficiently  well  controlled 
and  the  increase  in  incidence  is  statis¬ 
tically  significant.  However,  it  may  be 
appropriate  to  place  less  weight  on  an 
experiment  conducted  with  an  animal 
strain  in  which  the  spontaneous  tumor 
incidence  is  relatively  high.  For  example, 
an  increase  in  tumor  incidence  from  1% 
to  21%  would  appear  more  biologically 
significant  than  an  increase  from  50%  to 
70%,  even  if  both  were  equally  signifi¬ 
cant  in  the  statistical  sense.  It  should  be 
remembered  that  if  only  very  resistant 
strains  are  used,  some  substances  that 
may  be  carcinogenic  in  susceptible  hu¬ 
mans  may  be  missed. 

8.  Which  routes  of  exposure  of  experi¬ 
mental  animals  are  to  be  considered  ap¬ 
propriate  for  extrapolation  to  man?  The 
NCI  Ad  Hoc  Committee  recognized  that 
exceptions  to  the  validity  of  qualitative 
extrapolation  from  data  on  carcinogenic 
effects  on  animals  to  predict  potential 
hazard  for  man  might  be  considered 
“where  the  route  of  administration  is 
grossly  inappropriate  in  terms  of  con¬ 
ceivable  human  exposure.”  (NCI,  1970,  p. 
1) .  The  National  Cancer  Advisory  Board 
Subcommittee  similarly  expressed  res¬ 
ervations  about  the  imequivocal  inter¬ 
pretation  of: 

|b)ioassays  in  which  the  test  compound  is 
given  by  unusual  routes  of  administration 
(such  as  bladder  implantation]  and  there 
is  reason  to  believe  that  the  tumors  that 
occurred  may  not  be  due  to  a  specific  effect 


of  the  test  compound.  (NCAB  Report,  pp. 
6-7) 

However,  the  Subcommittee  continued: 

This  does  not  mean,  however,  that  substances 
should  only  be  tested  in  animals  by  the 
same  route  of  administration  as  pertains  to 
human  exposure  (ibid.). 

In  cases  where  the  test  compound  is 
absorbed  by  the  experimental  animals 
and  is  circulated  systemically,  giving  rise 
to  tumors  at  sites  other  than  the  point 
of  application,  it  seems  reasonable  to 
regard  the  route  of  administration  as 
irrelevant  to  weighing  the  potential  risks 
to  man.  This  principle  was  specifically 
enunciated  by  toe  National  Cancer  Insti¬ 
tute  in  its  report  in  toe  “Carcinogenesis 
Bioassay  of  Trichloroethylene”  (NCI 
Carcinogenesis  Tech.  Rept.  Series  No.  2, 
May  31, 1976) : 

Trichloroethylene  was  administered  by 
gavage  in  this  study  while  the  main  human 
exposures  are  by  Inhalation  of  vapors  and 
by  ingestion  through  contaminated  water 
and  food  products.  The  selected  route  of  ex¬ 
posure  is  considered  relevant  to  all  modes  of 
human  exposure  because  trichloroethylene 
is  readily  absorbed  and  distributed  to  all  or¬ 
gans  following  ingestion  or  inhalation.  'This 
has  been  shown  in  several  species.  Including 
the  rabbit  (Gasq,  1936),  the  dog  (Barrett  and 
Johnston,  1939),  and  the  guinea  pig  (Fabre 
and  Truhaut,  1952).  The  fact  that  in  this 
study  tumor  induction  occurred  in  the  liver 
indicates  that  trichloroethylene  was  ab¬ 
sorbed  and  that  systemic  exposure  of  tissues 
occurred.  (NCI  Tech.  Rept.  Series  2,  p.  41) 

In  cases  where  tumors  are  induced  in 
experimental  animals  only  at  toe  site 
of  administration  of  the  substance,  it  be¬ 
comes  important  to  evaluate  the  appro¬ 
priateness  of  toe  route  of  exposure  to 
that  likely  to  occur  in  occupational  sit¬ 
uations.  OSHA  intends  to  consider  each 
such  case  on  its  merits,  subject  to  toe 
following  guiding  principles: 

(1)  oncogenic  effect  resulting  from  der¬ 
mal,  Inhalation,  injection  (with  tumors  at 
distant  sites)  and  oral  exposure  (including 
gavage  or  intratracheal  Instillation),  shall  be 
regarded  as  directly  relevant  to  occupational 
exposure,  except  in  special  circumstances; 

(2)  carcinogenesis  resulting  from  injec¬ 
tions  or  implantations,  in  which  the  tumors 
are  induced  only  at  the  site  of  application, 
shall  generally  be  regarded  as  Irrelevant  to 
occupational  exposure,  except  where  the  sub¬ 
stance  is  distributed  systemically  or  in  other 
special  circumstances. 

OSHA  draws  attention  to  this  specific 
part  of  the  proposal  and  invites  public 
comment  on  its  proposed  conclusions. 

9.  How  much  confirmation  of  positive 
results  is  necessary?  For  the  reasons 
stated  above,  positive  results  in  tests 
with  experimental  animals,  if  obtained 
under  sound  experimental  conditions  and 
with  proper  statistical  confirmation, 
should  in  general,  supersede  negative  re¬ 
sults,  including  those  in  humans,  as 
pointed  out.  In  particular,  positive  find¬ 
ings  of  carcinogenicity  in  one  animal 
species  should  generally  outweigh  nega¬ 
tive  reports  in  another,  in  relation  to 
human  application  (UICC,  1969,  p.  18; 
NCI,  1970,  p.  2,  NCAB  Report,  p.  9) . 

Nevertheless,  OSHA  recognizes  that 
“false  positive”  results  may  arise  oc¬ 
casionally,  both  through  statistical  ac- 
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cidents  and  h6nest  errors  in  the  conduct 
of  single  experiments.  Accordingly, 
OSHA  recognizes  that  much  greater 
weight  should  be  attached  to  positive 
results  that  have  been  replicated  in  an¬ 
other  study  than  in  a  single  unconfirmed 
result.  As  the  National  Cancer  Advisory 
Board  expressed  the  situation; 

Such  increases  (in  neoplasms  In  experi¬ 
mental  animals]  may  be  regarded  with 
greater  confidence  if  positive  results  are  ob¬ 
served  in  more  than  one  group  of  animals 
or  in  different  laboratories.  The  demonstra¬ 
tion  that  the  occurrence  of  neoplasms  fol¬ 
lows  a  dose-dependent  relationship  provides 
additional  evidence  of  a  positive  result. 
(NCAB  Report,  p.  5) 

While  recognizing  the  importance  of 
a  single  positive  result  as  a  warning  flag, 
the  Agency  believes  that  it  would  not 
serve  the  interest  of  responsible  public 
rulemaking  to  impose  major,  cost  in¬ 
tensive  regulatory  requirements  on  the 
basis  of  unconfirmed,  and  possibly  unre- 
producible,  results.  Following  the  guid¬ 
ance  of  the  NCAB  Subcommittee,  which 
emphasized  in  the  above-quoted  passage 
and  elsewhere  that  varying  degrees  of 
confidence  can  be  attached  to  positive 
results,  OSHA  proposes  to  establish  a 
three-tier  system  of  classification  for 
those  toxic  substances  that  are  found  in 
the  American  workplace.  In  general,  as 
is  more  fully  discussed  below.  Category  I 
toxic  substances  are  those  whose  carci¬ 
nogenicity,  as  defined,  has  been  deter¬ 
mined  in  humans  or  in  two  or  more 
mammalian  species  of  test  animals  or  in 
one  species  if  the  results  of  that  study 
have  been  replicated.  Category  II  toxic 
substances  are  those  whose  carcinoge¬ 
nicity  has  been  reported  but  the  evidence 
for  some  reason  is  only  suggestive,  as  de¬ 
fined,  or  pKwltive  in  one  species,  but  not 
yet  replicated.  Category  m  toxic  sub¬ 
stances  are  those  for  which  the  evidence 
is  inadequate  to  raise  any  concern  re¬ 
garding  carcinogenicity  or  where  the  evi¬ 
dence  consists  of  animal  data  in  a  single 
species  that  is  less  than  suggestive.  As 
pointed  out,  OSHA  is  also  proposing  a 
classification  for  those  substances  that 
might  be  classified  as  one  of  the  3  cate¬ 
gories  except  for  the  fact  that  they  are 
not  found  in  American  workplaces 
(Category  IV  toxic  substances) . 

OSHA  recognizes  that  there  are  other 
factors  involved  in  carcinogenicity  tests 
which  affect  the  degree  of  confidence  in 
the  results  (e.g.,  choice  of  strain,  spon¬ 
taneous  tumor  incidence,  duration  of 
experiment,  survival,  intensiveness  and 
competence  of  pathological  examina¬ 
tion,  etc.).  In  addition,  OSHA  may  re¬ 
quire  detailed  review  of  each  experiment, 
including,  where  necessary,  independent 
pathological  diagnoses,  before  classify¬ 
ing  each  toxic  substance.  Comments  on 
this  aspect  of  the  proposed  classifica¬ 
tion  scheme  are  specifically  invited. 

These  principles  appear  to  be  closely 
aligned  with  past  actions  of  FDA  and 
EPA.  For  example,  in  In  Re  Shell  supra, 
the  Administrator  of  EPA  stated: 

Some  witnesses  also  suggested  that  car¬ 
cinogens  can  be  species-specific — that  Is,  a 
chemical  substance  might  affect  mice  but 
not  any  other  species.  Including  man.  This  is 


theoretically  possible.  But  of  the  thousands 
of  compounds  tested  the  record  Indicates 
that  this  effect  has  been  suggested  for  only 
one  of  them,  and  even  this  single  exception 
has  been  seriously  challenged.  I  therefore 
will  rely  on  the  conclusion  of  such  organiza¬ 
tions  as  the  International  A.ssoclation  for 
Research  on  Cancer,  which  have  rejected 
species-specificity  as  unsubstantiated 

If  carcinogens  are  not  species-specific.  It 
logically  follows  that  the  demonstration  of 
carcinogenic  effect  In  more  than  one  species 
is  not  absolutely  necessary  for  a  finding  of 
carcinogenicity. 

•  •  *  •  • 

This  evidence  of  carcinogenicity  [in  the 
mouse]  Is  supported  by  additional,  although 
not  definitive,  evidence  that  Aldrin-Dleldrin 
has  Increased  the  incidence  of  tumors  in 
rats.  Dr.  Upton,  a  recognized  cancer  expert, 
has  testified: 

In  safety  testing  of  carcinogens  today  we 
are  concerned  with  one  question:  Does  ex¬ 
posure  to  the  test  agent  result  in  a  signifi¬ 
cant  Induction  of  tumors  In  exposed  popula¬ 
tions  as  compared  to  controls?  If  so  then  the 
test  agent  has  elicited  a  carcinogenic  re¬ 
sponse  and  must  therefore  be  considered 
potentially  hazardous  to  human  health. 
Whether  the  agent  actually  Is  a  sine  qua  non 
of  the  observed  response  or  merely  enhances 
a  virus  or  some  other  factor  found  In  the 
host  animal  is  Irrelevant  unless  and  until  we 
know  that  similar  factors  are  not  also  found 
In  man.  Until  we  have  such  knowledge,  we 
have  no  basis  on  which  to  make  distinctions 
between  “carcinogens”  and  “co-carclnogens” 
and  "causative  agents”  versus  “enhancing 
agents”. 

Given  this  lack  of  knowledge  concerning 
mechanisms,  I  believe  that  a  carcinogenic 
reaction  In  any  species  of  test  animal  must 
be  considered  sufficient  to  describe  the  test 
compound  as  a  carcinogen  and  so  a  threat  to 
human  health.  I  consider  that  a  similar 
reaction  in  a  second  mammalian  species  is 
a  confirmation  of  the  carcinogenicity  of  the 
test  agent  but  it  Is  not  necessary  before  a 
finding  of  carcinogenicity  and  threat  to 
human  health  can  be  made;  and  negative  re¬ 
sults  In  a  second  or  even  third  species  of  test 
animal  do  not  in  my  mind  establish  that  the 
test  agent  Is  not  a  threat  for  human  beings. 
Given  the  variation  In  human  susceptibility 
to  carcinogens,  I  believe  it  umreasonable  to 
ignore  a  finding  of  carcinogenicity  in  any 
mammalian  test  species  when  considering 
possible  effects  on  human  health.  (Emphasis 
added)  (39  FR  at  37269-70) 

10.  Can  "sale”  or  "no-effect”  levels  he 
set  for  exposure  to  chemical  carcinogens? 
Toxic  effects,  and  biological  effects  in 
general,  are  assumed  on  the  basis  of 
much  experience  to  occur  above  a  cer¬ 
tain  “threshold”  or  “no-effect”  level  of 
exposure  to  the  causative  agent  or 
agents.  For  many  such  effects,  thresholds 
may  theoretically  occur  for  specific  in¬ 
dividuals  as  well  as  for  defined  popula¬ 
tions  at  risk,  even  though  thresholds  for 
specific  individuals  may  vary  substan¬ 
tially  within  a  population.  The  relation¬ 
ship  between  dose  and  response  and 
knowledge  of  the  underlying  biological 
stages  leading  to  the  effect  in  question 
provide  the  basis  for  estimating  such 
thresholds  for  defined  populations.  Safe¬ 
ty  factors  are  then  applied  to  give  addi¬ 
tional  assurance  that  the  estimated 
threshold  is  not  too  high. 

For  many  chemical  carcinogens,  iden¬ 
tified  either  by  means  of  studies  in  man 
or  animals,  a  relationship  between  dose 
and  response  has  been  foimd  to  exist. 


The  nature  of  the  relationship  is  gen¬ 
erally  for  the  response  to  increase  with 
increasing  dose,  although  in  some  care¬ 
fully  studied  cases  this  relationship  has 
been  found  either  not  to  exist  or  to  be 
op,posite  to  that  usually  found  (the  re¬ 
sponse  is  greater  at  lower  doses) .  In  com¬ 
parable  test  systems,  chemical  carcin¬ 
ogens  can  vary  in  the  responses  they 
elicit  by  as  much  as  a  factor  of  10’  (WHO 
Tech.  Kept.  546,  p.  11). 

The  incidence  of  tumors  and  the  pe- 
tiod  of  latency  can  be  related  to  dose,  and 
because  any  individual  has  a  finite  life¬ 
time  an  individual  threshold  may  exist  by 
virtue  of  the  fact  that  the  latency  of 
the  disease  may  be  so  long  that  it  ex¬ 
ceeds  the  individual’s  lifetime.  Also,  in 
light  of  increasing  evidence  that  cancer 
originates  from  a  single  cell  a  threshold 
may  exist  for  the  particular  affected  cell; 
however,  a  large  number  of  factors — age, 
sex,  nutritional  status,  and  health,  to 
name  a  few — can  affect  individual  sus¬ 
ceptibility,  and  there  is  a  large  number 
of  types  of  cells  that  can  give  rise  to 
cancer.  Thus,  there  is  no  means  of  pre¬ 
dicting  an  individual  threshold,  even  if 
they  do  indeed  exist. 

It  might  be  thought  that  on  the  basis  of 
general  experience  with  other  toxic 
effects,  no-effect  levels  for  a  defined  pop¬ 
ulation  could  be  set  for  chemical  car¬ 
cinogens  by  means  of  extrapolation  from 
observed  dose-response  relationships. 
However,  the  variation  among  individual 
susceptibilities  to  cancer  is  extremely 
large,  making  it  very  difficult  to  place 
any  confidence  in  observed  no-effect  lev¬ 
els  in  animals  or  in  defined  human  pop¬ 
ulations  for  which  individual  variations 
are  small  in  comparison.  Furthermore, 
the  imderlying  biological  events  by 
which  cancer  is  initated  and  progresses 
are  not  well  imderstood,  and  on  the  basis 
of  what  is  known  the  existence  of  thresh¬ 
olds  for  chemical  carcinogens  has  been 
questioned  because  of : 

( 1 )  the  self-repllcatlng  nature  of  the  can¬ 
cer  cell. 

(2)  •  •  •  work  •  •  •  which  has  been 
interpreted  to  indicate  summation  of  Irre¬ 
versible  effects  In  carcinogenesis  •  •  •. 

(3)  evidence  from  experiments  on  tumor 
Initiation  and  promotion  In  skin  carcino¬ 
genesis  Indicating  lasting  change  Induced  by 
one  tumor-lnitlating  event. 

(4)  the  fact  that  cancer  can  occur  In 
response  to  chemicals,  even  after  single  doses, 
long  after  their  disappearance  from  the  body, 

(5)  the  possibility  that  cancer  may  re¬ 
sult  from  mutation  In  a  somatic  cell  (that 
Is,  a  cell  that  contains  all  the  necessary 
genetic  materials  to  life,  as  opposed  to  a 
germ  or  reproductive  cell  which  contains  only 
half  the  necessary  genetic  material.  (WHO 
Tech.  Rept.  546,  pp.  9, 10) 

The  nature  of  the  dose-response  rela¬ 
tionship  and  the  existence  of  thresholds 
has  been  discussed  by  many  expert  com¬ 
mittees  and  they  are  substantially  in 
agreement  that  dose-response  data  can¬ 
not  be  used  to  set  no-effect  levels  for 
exposure  to  chemical  carcinogens.  As 
early  as  1959  the  NRC  Food  Protection 
Committee  stated; 

•  •  •  the  possibility  exists  that  doses 
at  “no-effect  levels”  [observed  In  experi¬ 
mental  studies]  do  in  fact  exert  carcinogenic 
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effects  but  that  the  effects  are  too  weak  to 
detect  with  the  numbers  of  animals  feasible 
for  routine  testing.  Such  a  possible  effect, 
though  extremely  weak,  might  become  evi¬ 
dent  In  a  large  population  such  as,  for  ex¬ 
ample,  the  population  potentially  exposed 
to  •  •  *  [the  substance]. 

The  foregoing  •  •  •  supports  the  view 
that  there  Is  a  level  of  exposure  to  a  car¬ 
cinogen  below  which  cancer  will  not  be  in¬ 
duced  in  the  exposed  animal.  The  practlcad 
establishment  of  this  threshold  level  Is,  how¬ 
ever,  complicated  by  a  number  of  factors  af¬ 
fecting,  or  related  to,  the  carcinogenic  proc¬ 
ess  ••  •.  (NRC,  1959,  p.  16) 

The  Committee  also  stated: 

Information  obtainable  from  dose-re¬ 
sponse  curves  prepared  from  data  obtained 
in  animal  experiments  appears  of  limited 
practical  use  In  evaluating  carcinogenic  haz¬ 
ard  for  man.  The  apparent  lack  of  quantita¬ 
tive  correspondence  in  the  carcinogenicity 
of  a  substance  for  different  mammalian  spe¬ 
cies  and  the  other  complicating  factors  that 
have  been  discussed  make  meaningful  ex¬ 
trapolation  from  the  “no-effect”  level  on  the 
dose-response  curve  to  a  "safe  level”  of  use 
by  man  currently  Impossible.  •  •  •.  (/bid., 
pp.  31,  32) 

This  view  was  reiterated  by  the  Joint 
FAQ/WHO  Expert  Committee  in  1961, 
the  WHO  Expert  Committee  in  1964,  and 
in  1969  the  Technical  Panel  on  Carcino¬ 
genicity  of  the  Mrak  Commission,  which 
stated: 

The  evaluation  of  carcinogenic  hazards  for 
man  Is  based  on  a  Judgment  of  all  available 
information:  on  bloassay,  on  toxicologic, 
metabolic,  and  pharmacologic  studies,  on  the 
extent  and  route  of  exposure  of  man,  and  on 
epidemiologic  studies  •  •  •.  The  position  of 
this  Panel  is  that  the  different  qualitative 
and  quantitative  response  of  various  animal 
species,  including  man,  to  carcinogens  make 
meaningful  extrapolation  from  "no-effect” 
levels  in  dose-response  studies  In  animals  to 
man  currently  Impossible  •  •  •.  (Mrak 
Commission  Report,  pp.  466,  467) 

The  FDA  Panel  discussed  the  quanti¬ 
tative  methods  available  at  that  time  for 
estimating  a  “virtually  safe  dose,”  par¬ 
ticularly  the  methods  proposed  by  Man¬ 
tel  and  Bryan  and  by  Druckrey  (N.  Man¬ 
tel,  “The  concept  of  threshold  in  car¬ 
cinogenesis,”  Clin.  Pharmacol.  Therap., 

4.  104-109  (1963) :  N.  Mantel  and  W.  R. 
Bryan,  “  ‘Safety’  testing  of  carcinogenic 
agents,”  J.  Nat.  Cancer  Insti.,  27,  455-470 
(1961);  H.  Druckrey,  “Quantitative  as¬ 
pects  in  chemical  carcinogenesis,” 
U.I.C.C.  Monograph  No.  7,  “Potential 
Carcinogenic  Hazards  from  Drugs,”  60- 
77  (1967);  H.  Druckrey,  R.  Preussman, 

5.  Ivankovic,  D.  Schmaehl,  “Organotrope 
carcinogene  Wirkungen  bei  65  verschie- 
denen  N-Nitroso-Verbindungen  an  BD- 
Ratten,”  Z.  Krebsforsch  69,  103-201 
(1967) .  The  Panel  said: 

•  *  •  the  only  practicable  basis  for  esti¬ 
mating  a  sale  dose  Is  by  extrapolation  down¬ 
ward  from  results  obtained  at  some  level  well 
above  the  actual  use  level.  But  this  extrap¬ 
olation  introduces  serious  uncertainties, 
which  must  be  recognized  if  rational  meth¬ 
ods  of  safety  evaluations  are  to  be  developed. 
The  basic  problem  is  that  extrapolation  out¬ 
side  the  range  of  observation  must  be  based 
on  generally  unveriflable  assumptions  about 
the  mathematical  nature  of  the  dose-re¬ 
sponse  relationship  near  zero  dosage  *  *  *. 
(FDA  Panel  Report,  p.  432) 


And  the  Panel  concluded: 

Although  it  Is  possible  in  principle  to  esti¬ 
mate  "safe”  levels  of  a  carcinogen,  uncer¬ 
tainties  Involved  In  downward  extrapolation 
from  test  levels  will  usually  result  in  permis¬ 
sible  levels  that  are  the  practical  equivalent 
of  zero.  (Ibid.,  p.  435) 

One  committee  that  has  been  inter¬ 
preted  as  differing  to  an  extent  on  this 
point  from  others  is  the  NRC  Pood  Pro¬ 
tection  Committee  of  1969  and  1970.  The 
Committee  stated  with  respect  to  the 
evaluation  of  carcinogenic  hazards: 

Although  there  are  probably  noncarcino- 
genlc  dosage  levels  for  an  experimental 
species  in  which  a  given  compound  is  carcin¬ 
ogenic,  there  Is  as  yet  no  generally  accepted 
way  of  quantitatively  extrapolating  dose- 
response  data  in  predicting  a  noncarclno- 
genic  level  for  man.  This  fact  is  the  principal 
basis  for  urging  that  such  compounds  be 
permitted  for  use  in  foods  only  if  an  explicit 
Judgment  has  been  made  that  demonstable' 
benefit  greatly  exceeds  the  risk.  (mtC,  1970, 
pp.  47,  48) 

Despite  this  situation  with  respect  to 
cancer,  the  Committee  introduced  cri¬ 
teria  for  toxicologically  insignificant  lev¬ 
els  of  exposure  to  apply  generally  to 
substances  found  in  the  diet.  The  Com¬ 
mittee  stated  that: 

[t]o  provide  OQj:imum  assurance  of  public 
safety  within  the  limitations  of  capabilities 
available,  toxicological  facilities  for  evaluat¬ 
ing  safety  must  be  concentrated  on  environ¬ 
mental  situations  In  which  there  Is  a  reason¬ 
able  expectation  that  exposure  to  chemicals 
may  cause  real  hazards.  The  definition  of  a 
“toxicologically  insignificant”  level  simply 
as  one  well  below  an  established  safe  level  is 
too  indefinite  and  too  limiting  to  be  of  prac¬ 
tical  value,  since  It  requires  in  every  case 
the  establishment  of  a  safe  level  by  experi¬ 
ment.  To  insist  that  nothing  can  be  assumed 
to  be  safe  without  direct  experimental  toxi¬ 
cological  evidence  Implies  that  safety  must 
be  proved  experimentally  before  the  proof 
of  safety  can  be  considered  imnecessary.  Ihis 
denies  the  value  of  establishing  criteria  for 
insignificance.  Thus,  there  Is  urgent  need  to 
arrive  at  more  specific  guidelines  for  esti¬ 
mating  dietary  le>.'els  that  can  be  considered 
toxicologically  insignificant.  (NRC,  1970,  p. 
51) 

However,  the  Ad  Hoc  Surgeon  General’s 
Committee  discounted  the  application  of 
this  concept  to  evaluations  of  carcino¬ 
genic  risks.  The  scientific  blue-ribbon 
Committee  recommended  to  the  Surgeon 
General  that: 

2.  No  level  of  exposure  to  a  chemical  car¬ 
cinogen  should  be  considered  toxicologically 
insignificant  for  man.  For  carcinogenic 
agents  a  “safe  level  for  man”  cannot  be  es¬ 
tablished  by  application  of  our  present 
knowledge.  (NCI,  1970,  p.  1) 

In  addition,  the  Committee  recom¬ 
mended  that: 

3.  The  statment  made  in  1969  by  the 
Food  Protection  Committee  •  •  •  that  nat¬ 
ural  or  synthetic  substances  can  be  con¬ 
sidered  safe  without  undergoing  biological 
assay  should  be  recognized  as  scientifically 
unacceptable  •  *  *. 

The  Committee  further  stated: 

It  is  impossible  to  establish  any  abso¬ 
lutely  safe  level  of  exposure  to  a  carcinogen 
for  man.  The  concept  of  “toxicologically 
insignificant”  levels  (as  advanced  by  the 
Food  Protection  Committee  of  the  NAS/NRC 


in  1969;  see  Appendix  II) ,  of  dubious  merit 
in  any  life  science,  has  absolutely  no  valid¬ 
ity  in  the  field  of  carcinogenesis.  (P.  7) 

'Thus,  once  a  qualitative  presumption 
of  carcinogenicity  has  been  established 
for  a  substance,  any  exposure  to  the  sub¬ 
stance  must  be  considered  to  be  at¬ 
tended  by  risk  when  considering  any 
given  population.  No  exception  to  this 
point  has  yet  been  demonstrated.  OSHA 
proposes  to  adopt  this  principle  to  estab¬ 
lish  qualitatively  the  existence  of  risk 
posed  by  exposure  to  carcinogens,  and 
hence  to  justify  the  classification  of  sub¬ 
stances  shown  to  be  carcinogenic  in  ani¬ 
mals  at  Category  I  or  Category  H  toxic 
substances  as  proposed  in  the  rulemak¬ 
ing.  OSHA  does,  however,  recognize  that 
obviously  not  all  individuals  contract 
cancer  because  of  exposure  to  a  carcino¬ 
gen.  ’Thus,  it  app>ears  that  there  may  be 
individual  effect  levels.  However,  we  have 
attempted  to  point  out,  we  do  not  know 
who  in  any  exposed  population  is  sus¬ 
ceptible  and  at  what  levels. 

The  regulatory  decision  to  treat  a  car¬ 
cinogen  as  having  no  “safe”  or  “no¬ 
effect”  levels  is  supported  by  logic  and 
decisions  made  by  OSHA  and  other  reg¬ 
ulatory  agencies. 

First,  as  pointed  out,  is  our  inability, 
at  present,  to  determine  whether  hu¬ 
mans  are  more  or  less  sensitive  than  the 
test  animal  in  question.  In  the  case  of 
thalidomide,  admittedly  not  a  carcinogen 
but  a  tetratogen,  human  were  60  times 
more  sensitive  than  mice,  100  times 
more  sensitive  than  rats,  200  times  more 
sensitive  than  dogs  and  700  times  more 
sensitive  than  hamsters.  In  the  case  of 
inorganic  arsenic,  a  known  human  car¬ 
cinogen,  no  positive  results  have  been 
repiorted  in  any  manunalian  test  ani¬ 
mal,  including  the  mouse  and  rat,  al¬ 
though  negative  results  have  been.  And 
in  the  case  of  beta-naphthylamine,  a 
known  bladder  carcinogen  in  man,  mon¬ 
keys  and  dogs,  negative  reports  have  been 
reported  in  rats  and  rabbits.  Hence,  to¬ 
day  it  does  not  appear  feasible  to  pre¬ 
dict  a  quantitative  finite  “safe”  level 
for  a  carcinogen  to  an  individual  human, 
let  alone  for  a  population,  comprised  as 
we  are  of  aggregates  of  genetically  het¬ 
erogeneous  individuals  with  widely  vary¬ 
ing  predispositions  and  susceptibilities. 

Second,  other  bodies  and  regulatory 
agencies  have  taken  the  same  position  in 
the  past,  in  addition  to  OSHA.  In  1958, 
C)ongress  expressed  its  policy  by  enacting 
the  “Delaney  Clause”  which,  in  general, 
imposes  a  zero  tolerance  for  carcinogenic 
food  additives.  'The  clause  states: 

•  •  •  no  additive  shall  be  deemed  to  be 
safe  if  it  is  found  to  Induce  cancer  when 
Ingested  by  man  or  animal,  or  if  it  is  found 
after  tests  which  are  appropriate  for  the 
evaluation  of  the  safety  of  food  additives, 
to  induce  cancer  in  man  or  animals  *  *  *. 

These  conclusion  were  further  empha¬ 
sized,  as  pointed  out,  by  the  expert  com¬ 
mittee  of  the  World  Health  Organiza¬ 
tion  in  1961: 

*  *  *  It  is  agreed  that  no  assuredly  safe 
level  for  carcinogens  in  human  food  can  be 
determined  from  experimental  findings  at 
the  present  time.  (P.  5) 
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In  1960,  Secretary  Arthur  Flemming 
of  the  Department  of  Health,  Education, 
and  Welfare  testified  at  the  Hearings 
on  Color  Additives,  Committee  on  Inter¬ 
state  and  Foreign  Commerce,  House  of 
Representatives  that; 

Scientifically,  there  Is  no  way  to  deter¬ 
mine  a  safe  level  for  a  substance  known  to 
produce  cancer  In  animals. 

This  scientific  principle  was  re-affirmed 
over  fourteen  years  later  by  Secretary 
Caspar  Weinberger  of  the  same  Depart¬ 
ment,  in  a  letter  dated  June  14,  1974  to 
the  Congress  objecting  to  proposed  legis¬ 
lation  amending  the  “anti-cancer”  or 
Delaney  clause  of  the  Food,  Drug  and 
Cosmetics  Act.  He  said.: 

At  present  the  Department  of  Health, 
Education  and  Welfare  lacks  the  Scientific 
Information  necessary  to  establish  no-effect 
levels  for  carcinogenic  substances  In  animals 
In  general  and  in  man  In  particular.  In  the 
absence  of  such  Information,  we  do  not  be¬ 
lieve  that  detectable  residues  of  carcinogenic 
animal  drugs  should  be  allowed  In  the  food 
supply. 

*  •  *  •  * 

•  *  •  It  may  someday  be  possible  for  the 
Department  to  establish  levels  at  which  resi¬ 
dues  of  carcinogens  can  safely  be  tolerated 
In  human  food  without  risk  of  cancer  to 
humans.  Until  the  necessary  scientific  data 
base  exists  to  establish  such  levels,  however, 
we  oppose  enactment  of  legislation  such  as 
H.R.  922  or  H.R.  1171  to  amend  or  even  re¬ 
peal  one  or  all  of  the  anticancer  clauses' of 
the  Act.  Enactment  of  such  legislation  would 
have  no  effect  on  current  Department  poli¬ 
cies  since,  4mder  the  present  state  of  scien¬ 
tific  knowledge,  the  general  safety  provisions 
of  the  Act  would  not  permit  this  Department 
to  allow  detectable  residues  of  carcinogenic 
animal  drugs  In  human  food. 

And  finally,  in  the  revised  NIOSH  Ar¬ 
senic  Criteria  Document  (1975),  the  Di¬ 
rector  of  NIOSH  also  stated: 

*  *  *  it  Is  not  possible  at  present  to  de¬ 
termine  a  safe  exposure  level  for  carcino¬ 
gens.  (p.  Iv) 

The  proposal  therefore  makes  clear, 
as  pointed  out  below,  that  in  regulating 
a  toxic  substance  that  meets  the  criteria 
of  a  Category  I  toxic  substance,  the  level 
of  exposure  set  by  the  standard  is  not  a 
“healthful”,  “safe”,  or  “no-effect”  level 
but  a  feasibility  level.  The  proposal  fur¬ 
ther  provides  that  the  Secretary  shall 
determine  what  levels  of  employee  ex¬ 
posure  can  feasibly  be  met. 

11.  Quantification.  While  OSHA  is  of 
the  view  that  “threshold”  or  “no-effect” 
levels  cannot  be  set  for  chemical  carcino¬ 
gens,  some  have  said  that  it  may  be  de¬ 
sirable  to  attempt  to  quantify  risk  for 
the  purpose  of  evaluating  the  expense 
and  level  of  control  considered  feasible 
in  view  of  the  risk  posed  by  any  given 
substance.  However,  because  of  the  pre¬ 
vious  discussion,  it  appears  that  such 
consideration  should  apply,  if  at  all,  only 
at  the  point  of  considering  the  feasibility 
of  the  regulatory  provisions  of  any  given 
standard — not  the  risk  as  determined 
pursuant  to  this  proposed  regulatory 
framework.  Work  by  Mantel  and  co¬ 
workers  (N.  Mantel,  N.  Bohidar,  C. 
Brown,  J.  Ciminera,  and  J.  Tukey,  “An 
Improved  ‘Mantel-Bryan’  Procedure  for 
‘Safety’  Testing  of  Carcinogens,”  Cancer 


Res.,  35,  865-872  (1975)  and  by  N.  Man¬ 
tel  and  M.  Schneiderman,  “Estimating 
‘safe’  Levels,  a  Hazardous  Undertaking,” 
Cancer  Res.,  35,  1379-1386  (1075)  high¬ 
light  the  need  to  be  cautious  in  esti¬ 
mating  the  nature  of  the  dose-response 
relationship  for  chemical  carcinogens. 
More  recent  work  by  Crump  et  al.  (K. 
Crump,  D.  Hoel,  C.  Langley,  and  R.  Peto, 
“Fundamental  Carcinogenic  Processes 
and  Their  Implications  for  Low  Dose 
Risk  Assessment,”  Cancer  Res.,  36.  2973- 
2979  (1976))  indicates  that  on  the  basis 
of  increasing  evidence  that  exposure  to 
carcinogens  is  additive  and  that  since  a 
large  number  of  carcinogenic  substances 
are  known  to  be  present  in  the  environ¬ 
ment  at  low  levels,  any  low  dose  exposure 
can  be  seen  as  affecting  an  ongoing  proc¬ 
ess  in  which  progressive  stages  are  shared 
by  chemical  carcinogens  in  general.  Thus 
a  mathematical  model  that  incorporates 
a  number  of  very  different  biological  mo¬ 
dels  of  cancer  causation  shows  that  the 
response  in  terms  of  the  number  of  in¬ 
dividuals  at  risk  within  a  population  will 
be  linear  with  dose.  With  respect  to  the 
method  employed  by  Mantel  to  predict 
risk  at  low  doses  the  authors  state: 

•  •  •  [It]  may  be  valid  for  a  few  very  spe¬ 
cial  ‘indirect’  carcinogenic  processes,  but  our 
arguments  suggest  that  In  general  It  Is  not 
correct  •  •  *.  (Crump,  et  al.,  p.  2978) 

and  the  authors  recommend  that: 

*  •  •  linear  dose-response  relationships 
are  likely  to  be  approximately  correct  for 
many  environmental  carcinogens,  and  this 
should  be  publicly  agreed  for  such  sub¬ 
stances,  as  It  was  for  radiation  20  years 
ago.  (Ibid.,  p.  2979) 

OSHA  invites  comments  on  whether 
such  an  estimation  should  be  attempted 
and,  if  so,  the  methods  to  be  employed 
for  a  quantitative  estimation  of  risk  to 
be  used  in  the  rulemaking  process  trig¬ 
gered  by  classification  of  a  toxic  sub¬ 
stance  as  a  Category  I  toxic  substance. 
Such  a  classification  will  establish  re¬ 
quired  control  techniques  and  also  re¬ 
quire  that  permissible  levels  of  exposure 
be  reduced  to  as  low  as  feasible. 

C.  SHORT-TERM  OR  IN  VITRO  TESTS  FOR 
CARCINOGENS 

OSHA  is  aware  that  short  term  and  in 
vitro  tests  for  carcinogens  are  being  de¬ 
veloped  rapidly,  take  a  few  weeks  at 
most  to  complete  and  yet  examine  the 
capacity  of  a  substance  to  cause  muta¬ 
genicity,  other  genetic  alterations  or  neo¬ 
plastic  transformation.  Reliance  upon 
the  short-term  mutagenic  tests  is  based 
upon  the  assumption  that  cancer  can  be 
related  to  genetic  alterations  and  that, 
therefore,  detection  of  such  changes  is 
indicative  that  such  a  substance  may 
have  cancingenic  potential.  Mutagenisis 
tests  are  very  useful  as  screening  tests 
because  they  can  be  conducted  quickly 
and  inexpensively.  In  addition,  short 
term  tests  have  been  developed  to  test  the 
ability  of  a  substance  to  induce  neoplas¬ 
tic  transformation  of  cells  that  are  cul¬ 
tured  in  vitro. 

Short  term  tests  use  a  variety  of  bio¬ 
logical  systems,  such  as  bacteria  yeast 
and  mammalian  cells.  These  methods 
are  in  various  stages  of  development  and 


some  of  these  methods  have  been  more 
extensively  utilized  than  other  ones.  To 
date,  the  most  widely  used  method  ap¬ 
pears  to  be  the  Salmonella,  or  Ames, 
test.  This  method  utilizes  several  spe¬ 
cially  constructed  strains  of  Salmonella 
bacteria  to  detect  mutagenic  changes. 
Rat  (or  human)  liver  extracts  are  used 
to  activate  the  mutagenic  form  of  the 
substance  being  tested.  However,  al¬ 
though  the  correlation  between  positive 
short  term  test  and  animal  carcinogen- 
ity  may  be  good,  the  number  of  valida¬ 
tion  studies  is  still  small.  Therefore, 
OSHA  agrees  with  the  following  judg¬ 
ment  as  to  these  tests,  at  the  time,  set 
further  in  the  NCAB  report : 

A  major  practical  limitation  In  the  blo- 
assay  of  potential  carcinogens  Is  the  large 
number  of  test  animals  and  the  long  dura¬ 
tion  required  to  obtain  results.  A  number  of 
short-term  or  In  vitro  tests  are  currently 
under  development  and  appear  promising. 
These  Include  assays  for:  the  Induction  of 
DNA  damage  and  repair;  mutagenesis  in  bac¬ 
teria,  yeast.  Drosophila  melanogaster,  or  In 
mammalian  somatic  cell  cultures;  and  neo¬ 
plastic  transformation  of  mammalian  cells 
In  culture.  Other  assays  that  have  been  em¬ 
ployed  Include  the  dominant  lethal  test  and 
studies  of  chromosonal  damage.  The  latter 
two  tests  suffer  from  the  fact  that  they  are 
frequently  non-specific  and/or  difficult  to 
quantify.  Of  the  various  short-term  tests, 
the  Ames  Salmonella  mutagenesis  system  has 
been  studied  the  most  extensively.  Tests 
based  on  other  In  vitro  approaches  are  also 
being  developed. 

The  Intelligent  application  and  Interpre¬ 
tation  of  the  in  vitro  tests  must  also  take 
Into  account  species  variations  In  factors  re¬ 
lated  to  the  pharmacologic  distribution  and 
metabolism  of  the  parent  compound  as  well 
as  possible  species  differences  in  macromolec- 
ular  repair  and  host  defense  mechanisms.  A 
number  of  approaches  addressed  to  the  met¬ 
abolic  aspects  are  now  available,  including 
"host-mediated”  mutagenesis  assays;  the 
assay  of  urine  and  other  biologic  fiulds  taken 
from  animals  or  humans  receiving  the  test 
compound;  the  addition  of  microsomal  en¬ 
zymes  and  co-factors  to  the  assay  system; 
and  the  Inclusion  of  specific  cells  In  the 
assay. 

At  present,  none  of  the  short-time  tests 
can  be  used  to  establish  whether  a  compound 
will  or  will  not  be  carcinogenic.  Positive  re¬ 
sults  obtained  In  these  systems  suggest  ex¬ 
tensive  testing  of  the  agent  In  long-term 
animal  bloassays,  particularly  If  there  are 
other  reasons  for  testing.  Negative  results  In 
a  short-term  test,  however,  do  not  establish 
the  safety  of  the  agent. 

This  Subcommittee  Is  enthusiastic  about 
the  possible  future  use  of  In  vitro  tests  as 
part  of  a  screening  system  for  potential  car¬ 
cinogens  and  believes  that  their  further  de¬ 
velopment  and  validation  deserve  high 
priority. 

Thus,  while  these  short-term  tests  ap¬ 
pear  very  promising  for  the  identification 
of  carcinogens,  OSHA  does  not  regard 
them  as  sufiBciently  well  developed  for 
use  as  a  sole  basis  for  identification  of 
carcinogenic  potential.  However,  OSHA 
does  believe  that  it  is  appropriate  to  give 
serious  regard  to  a  combination  of  posi¬ 
tive  results  when  found  both  in  adequate 
short-term  tests  and  in  experimental 
animal  models.  In  particular  OSHA  pro¬ 
poses  that  the  combination  of  positive 
results  in  short-term  tests  and  a  positive 
result  for  carcinogenesis  in  a  single  bl- 
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oassay  in  a  mammalian  test  species 
would  provide  sufficient  evidence  for 
classifying  a  substance  as  a  Category  I 
toxic  material.  In  this  regard,  FDA,  in 
banning  chloroform  stated: 

Regarding  the  reported  findings  of  Uehleke 
In  the  “Ames  study,”  which  use  a  bacterial 
system,  the  Commissioner  recognizes  that 
rapid  progress  Is  being  made  In  the  develop¬ 
ment  of  mutagenicity  test  systems.  He  Is 
aware  of  a  number  of  reports  Indicating  a 
mutagenicity  carcinogenicity  correlation  us¬ 
ing  these  test  systems.  However,  a  number  of 
“false  positives"  as  well  as  "false  negatives” 
have  been  observed  In  these  test  systems. 
Such  tests  using  nonmammalian  systems 
have  not  been  validated  for  establishing  cor¬ 
relations  and  are  not  considered  an  appro¬ 
priate  basis  for  regulatory  actions.  (41  FR 
26842) 

D.  MOLECULAR  STRUCTURE  OR  SIMILARITY 

Whether  chemical  similarities  between 
know  carcinogens  and  other  untested 
substances  should  be  used  to  qualita¬ 
tively  predict  the  carcinogenic  effects  of 
those  untested  substances,  as  a  matter 
of  regulation,  rather  than  of  research, 
has  been  debated  in  recent  time. 

OSHA  is  aware  that,  for  many  years, 
priorities  for  scientific  research  in  test¬ 
ing  individual  substances  for  carcino¬ 
genic  activity  have  sometimes  been  set,  to 
a  certain  extent,  by  the  structural  simi¬ 
larity  of  those  substances  to  be  tested  to 
the  structural  similarities  of  other  sub¬ 
stances  that  have  been  tested  and  found 
positive  for  carcinogenic  activity.  This 
concept  has  often  been  referred  to  as 
the  “structure /function”  theory.  Many 
have  recognized  the  distinction  between 
using  a  structural  similarity  to  predict 
carcinogenic  activity  of  an  untest^  sub¬ 
stance  as  a  basis  for  setting  priorities 
when  actually  testing  substances  on  the 
one  hand  and  using  such  structural  simi¬ 
larity  to  regulate  imtested  substances 
that  may  have  a  great  deal  of  structural 
similarity  to  substances  that  have  been 
tested  and  found  positive  on  the  other 
hand.  OSHA  agrees,  at  this  time,  with 
the  Ad  Hoc  NCI  Committee’s  Report  to 
the  Surgeon  General  that : 

The  carcinogenic  activity  of  materials  can 
only  be  detected  by  long-term  biological 
tests.  At  the  present  time  the  chemical  struc¬ 
ture  or  physico-chemical  properties  of  a  com¬ 
pound  do  not  provide  a  reliable  basis  for 
prediction  of  freedom  from  carcinogenic  ac¬ 
tivity.  Several  structure-activity  correlations 
are  valuable  Indicators  of  the  possible  car¬ 
cinogenicity  of  a  compound,  but  none  can 
be  used  to  classify  the  compound  as  non- 
carclnogenlc.  Short-term  bloassays  that  de¬ 
termine  the  effect  of  certain  chemicals  on 
selected  biologic  targets  have  not  been  reli¬ 
able  for  prediction  of  carcinogenic  activity. 
(Pp.5-6) 

Chemicals  of  many  classes  and  vastly 
different  structures  have  produced  can¬ 
cer  of  virtually  all  organ  sites  in  experi¬ 
mental  animals.  For  some  of  these  chem¬ 
icals,  there  are  data  showing  cancer  in¬ 
duction  in  man.  OSHA  is  not  aware  of 
any  single  molecular  configuration, 
structural  characteristic,  or  physical 
property  of  chemical  carcinogens  that 
can  be  pinpointed  as  the  crucial  cancer 
inducing  element  or  site.  One  explana¬ 
tion  may  be  that  a  substance  may  be 


metabolized  to  a  different  form  when  ex¬ 
posed  to  the  test  model  or  man  and  that 
metabolite  be  the  carcinogen,  rather  than 
the  substance  itself.  However,  gross  simi¬ 
larities  in  chemical  reactivity  and  me¬ 
tabolic  fate  in  the  host  can  be  identified 
for  many  chemical  carcinogens.  This  fol¬ 
lowed  the  discovery  by  the  Millers  that 
metabolic  conversion  of  environmental 
chemical  carcinogens  can  occur  in  the 
host  with  the  ultimate  formation  of  the 
“proximate”  or  “active”  form  of  the 
chemical  carcinogen. 

The  history  of  attempts  to  identify 
structure  activity  correlations  useful  for 
the  prediction  of  carcinogenic  capability 
on  the  basis  of  chemical  structure  is  as 
old  as  the  scientific  study  of  carcino¬ 
genesis.  Cook,  Kennaway,  and  their  co¬ 
workers  ■  in  1932  were  the  first  to  isolate 
and  characterize  the  carcinogenic  poly¬ 
cyclic  aromatic  hydrocarbons  (PAH)  in 
soot.  They  w'ere  unable  to  identify  any 
unique  distinction  between  carcinogenic 
and  noncarcinogenic  PAH.  Years  later  a 
major  step  forward  in  the  knowledge  of 
the  metabolism  of  PAH  was  achieved  in 
1964  by  Boyland  and  Sims,®  who  demon¬ 
strated  the  formation  of  epoxidic  metab¬ 
olites  of  carcinogenic  PAH.  They,  too, 
were  imable  to  identify  the  locus  respon¬ 
sible  for  carcinogenic  properties.  The 
epochal  observation  of  the  Millers®  in 
1968  that  all  chemical  carcinogens  that 
are  not  themselves  chemically  reactive 
must  be  converted  metabolically  into  a 
reactive  form,  and  that  this  reactive 
form  is  an  electrophylic  reagent,  pro¬ 
vides  some  hope  that  a  imifying  thread 
for  carcinogenesis  exists  and  may  some¬ 
day  be  foimd. 

The  limitations  in  our  current  knowl¬ 
edge  of  carcinogen  metabolism  which 
fail  to  provide  a  basis  for  prediction  are 
reinforced,  however,  by  several  other 
categories  of  data  which  further  cast 
doubt  that  structure/activity  correla¬ 
tions  are  a  useful  tool  for  regulatory  pur¬ 
poses  at  the  present  time.  These  include 
variations  within  major  classes  of  chemi¬ 
cals,  such  as  PAH,  aromatic  amines  and 
amides,  and  chlorinated  hydrocarbons. 

In  addition,  it  appears  that  single  sub¬ 
stituents  can  markedly  affect  carcino¬ 
genic  potential.  As  shown  by  the  Millers 
in  1961,  the  substitution  of  a  fluorine 
atom  in  the  6  position  of  the  K  region  of 
7  methyl-BA  had  little  effect  on  car¬ 
cinogenicity,  while  a  fluorine  substitu¬ 
tion  in  the  5  position  appears  to  have 
completely  obliterated  the  carcinogen¬ 
icity  of  this  compound.  The  literature  on 
chemical  carcinogenesis  is  replete  with 
myriad  instances  where  a  single  atom  or 
molecule  substituent  markedly  affects 
carcinogenic  potential. 

Finally,  it  appears  that  isomers  of  car¬ 
cinogenic  chemicals  may  frequently  ex¬ 
hibit  non-carcinogenic  effects.  Stearic 
properties  of  chemical  compounds  ap- 
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pear  to  be  of  major  importance  in  the 
ultimate  carcinogenic  potency  of  the 
compound.  Non-carcinogenic  isomers  of 
chemical  carcinogens  are  common,  as 
for  example  perylene  (non-carcinogenic) 
and  benzo-a-pyrene  (carcinogenic).  An 
array  of  non-carcinogenic  isomers  exist 
for  the  carcinogenic  aromatic  amine 
3’DAB. 

That  someday  structure/activity  cor¬ 
relations  would  be  of  predictive  value 
for  regulation  is  something  that  all 
would  appear  to  hope  for.  However,  in 
addition  to  the  obstacles  listed  above, 
there  are  the  compounding  factors  of 
dose  dependent  variations  in  metabolic 
fate,  species  differences  in  anatomic  and 
metabolic  fate,  and  the  influence  of  re¬ 
lated  compounds  (summation,  synergism 
or  inhibition)  upon  chemical  carcinogens 
when  present  simultaneously  either  in 
the  environment  or  in  the  host.  Thus,  at 
least  at  this  time,  OSHA  does  not  pro¬ 
pose  to  rely  upon  structural  similarities 
between  known  carcinogens  and  other 
substances  to  regulate  those  other  toxic 
substances  as  carcinogens.  Public  com¬ 
ment  as  to  this  specific  part  of  the  pro¬ 
posal  is  invited.  In  that  regard,  such 
comment  may  also  address  whether  im¬ 
plementation  of  the  Toxic  Substance 
Control  Act  might  in  effect,  “moot”  this 
problem  by  requiring  testing  based  on 
such  molecular  or  structural  similarities. 

III.  Classification  and  Regulation: 

The  Proposal 

The  previous  discussions  have  set  forth 
the  necessity  of  and  the  rationale  for 
OSHA’s  proposal  to  identify,  classify  and 
regulate  potential  occupational  carcino¬ 
gens.  It  is  not  intended  to  duplicate  those 
discussions  here.  The  following  sections 
attempt  to  explain:  (1)  the  procedural 
mechanisms  which  will  be  utilized  to  ac¬ 
complish  these  goals  and  (2)  the  addi¬ 
tional  rationale  and  policy  considera¬ 
tions,  not  been  already  discussed  above, 
regarding  the  specific  requirements  that 
will  be  mandated  by  the  three  individual 
model  standards  that  are  part  of  these 
proposed  regulations. 

The  individual  model  standards  in¬ 
clude  an  emergency  temporary  stand¬ 
ard  (ETS)  to  be  issued,  in  general,  if  the 
toxic  substance  meets  the  criteria  for  a 
Category  I  toxic  substance;  a  proposed 
permanent  standard  for  such  a  Category 
I  toxic  substance;  and  a  proposed  per¬ 
manent  standard  for  those  toxic  sub¬ 
stances  that  meet  only  the  criteria  for 
a  Category  H  toxic  substance,  as  defined. 
The  three  proposed  model  standards  in¬ 
corporate  OSHA’s  views  concerning 
which  protective  provisions  are  generally 
the  most  appropriate  to  permanently 
protect  employees  against  exposure  to 
Category  I  and  Category  II  toxic  sub¬ 
stances,  as  defined,  and,  in  the  model 
emergency  temporary  standard,  which 
protective  provisions  should  be  instituted 
Immediately.  As  a  result  of  this  rule- 
making,  OSHA  will  promulgate,  in  final 
form,  models  for  an  emergency  tem¬ 
porary  standard  and  for  permanent 
standards  for  Category  I  and  CJategory 
n  toxic  substances.  Except  where  the 
unique  properties  of  such  a  substance 
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warrant  departure  from  any  given  pro¬ 
vision,  the  model  ETS  will  be  issued  as 
the  actual  ETS  when  a  substance  is  clas¬ 
sified  as  a  Category  I  toxic  substance. 
Similarly,  the  model  Category  I  and 
Category  II  permanent  standards  will  be 
issued  as  the  proposal  in  the  subsequent 
section  6(b)  proceedings  except  where 
unique  properties  of  the  substance  imder 
consideration  warrant  departure  from 
any  given  provisions.  It  is  OSHA’s  inten¬ 
tion  that  apart  from  the  vmique  sub¬ 
stance-specific  aspects  of  these  stand¬ 
ards,  the  appropriateness  of  the  model 
permanent  standards,  resolved  in  this 
proceeding,  will  not  be  at  issue  in  the 
subsequent  rulemaking  proceedings. 
Once  promulgated  in  this  rulemaking 
therefore,  these  proposed  procedures, 
identification  and  classification  criteria, 
and  the  provisions  of  the  model  stand¬ 
ards  will  be  consistently  applied  in  future 
regulatory  activity.  Of  course,  the  Secre¬ 
tary’s  decision  in  the  particular  final 
standard  will  reflect  the  adequacy  of  the 
evidence  in  the  rulemaking  record  in 
support  of  any  such  deviation,  addition 
or  change  from  the  model  standard. 

This  regulatory  framework  permits 
OSHA  to  retain  the  flexibility  necessary 
for  regulating  substances  of  differing 
toxicological  properties  while  speeding 
the  process  of  standards  development  in 
the  important  area  of  control  of  ex¬ 
posures  to  potential  or  proven  cancer 
causing  substances. 

This  proposed  set  of  regulations  also 
provides  for  a  third  and  fourth  category 
of  toxic  substances.  The  third  category 
of  toxic  substances  (Category  in),  in¬ 
cludes  those  toxic  substances  for  which 
OSHA  had  determined  that  the  evidence 
is  insufficient  to  warrant  taking  regula¬ 
tory  action  insofar  as  carcinogenicity  is 
concerned.  In  other  words,  the  proposal 
requires  that  OSHA,  as  a  responsible 
public  agency,  will  affirmatively  review 
the  evidence,  concerning  any  substance 
that  meets  the  definition  of  a  toxic  su^ 
stance,  seek  public  comment  and  then 
classify  these  substances  as  Category  III 
toxic  substances,  if  warranted.  In  addi¬ 
tion,  this  action  will  notify  the  public, 
industry  and  labor  of  OSHA’s  position  so 
that  attention  can  be  drawn  to  the  im¬ 
portant  task  of  reducing  employee  ex¬ 
posures  to  those  other  substances  that 
are  or  have  been  identified  as  Category  I 
or  Category  n  toxic  substances. 

Finally,  the  fourth  category  of  toxic 
substances  (Category  IV)  includes  those 
substances  that  might  meet  the  defini¬ 
tion  of  a  toxic  substance  except  that  they 
are  not  found  in  American  workplaces. 
OSHA  intends  to  list  these  substances 
in  the  Federal  Register  and  the  Code  of 
Federal  Regulations  for  the  convenience 
of  the  concerned  public.  However,  OSHA 
does  not  intend  to  review  the  evidence 
concerning  carcinogenicity  at  that  time. 
And,  as  pointed  out  below,  OSHA  intends 
to  enter  into  an  agreement  with  EPA 
with  respect  to  implementation  of  the 
Toxic  Substances  Control  Act  so  that 
when  or  if  such  substances  are  permitted 
to  be  introduced  into  the  American 
workplace,  OSHA  will  have  ample  time 
to  develop  a  standard  regulating  expo¬ 


sure  to  the  substance  as  is  warranted  by 
the  proposed  regulatory  program  herein. 

A.  GENERAL 

Section  1990.102  sets  forth  the  general 
definitions  for  both  a  “toxic  substance” 
and  a  “potential  occupational  carcino¬ 
gen”.  OSHA  is  aware  of  the  difficulties 
that  experts  have  had  in  reaching  a 
scientific  consensus  as  to  the  precise  defi¬ 
nition  of  a  carcinogen.  However,  as 
pointed  out  above,  the  definitions  herein 
are  viewed,  for  the  purposes  of  regula¬ 
tion,  as  reflecting  policy  decisions,  and 
not  solely  as  decisions  of  science. 

The  definition  of  a  toxic  substance  is 
intended  to  include  any  scientific  report 
of  carcinogenicity  as  pointed  out  below, 
and  merely  meeting  the  definition  would 
not  require  by  itself  that  the  Secretary 
initiate  standard  setting  activity.  In 
other  words,  the  term  “toxic  substance” 
is  intentionally  defined  to  include  more 
substances  than  the  definition  of  a  “po¬ 
tential  occupational  carcinogen”,  i.e.  any 
information  that  is  “reported”  to  meet 
the  definition  of  a  potential  occupational 
carcinogen  is  sufficient  to  categorize  that 
substance  as  a  toxic  substance.  The  pur¬ 
pose  of  this  preliminary  designation  as 
a  toxic  substance  is  to  require  the 
Secretary  to  affirmatively  classify  the 
substance,  after  receiving  public  com¬ 
ment  and  reviewing  the  available  in¬ 
formation.  As  described  below,  the  clas¬ 
sification  category  would  either  require 
the  initiation  of  standard  setting  activity 
or  an  announcement  that  the  evidence 
appears  insufficient  to  require  regulation 
of  the  substance  as  posing  a  carcinogenic 
risk  to  man. 

For  purposes  of  this  regulation,  a  toxic 
substance  will  be  classified  qualitatively 
as  a  “potential  occupational  carcinogen” 
if  it  has  been  found  in  the  American 
workplace  and  OSHA  believes  that  it  has 
been  shown;  (a)  to  cause,  at  any  level 
of  exposure  or  dose,  as  the  result  of  any 
oral,  respiratory  or  dermal  exposure,  or 
any  other  exposure  which  results  in  sys¬ 
temic  distribution  of  the  substance  under 
consideration,  in  the  organism  tested,  an 
increased  incidence  of  malignant  or 
benign  neoplasms,  or  a  combination 
thereof,  in  any  experimental  mammalian 
species  or  in  hiunans,  or,  (b)  in  a  statis¬ 
tically  significant  manner  decreases  the 
latency  period  between  exposure  and  on¬ 
set  of  neoplasm  formation  in  any  experi¬ 
mental  mammalian  species  or  in  hu¬ 
mans.  In  addition,  the  definition  is  in¬ 
tended  to  cover  leukemogens  and  par¬ 
ticulate  substances  such  as  asbestos. 
However,  it  is  not  intended  per  se  to  in¬ 
clude  non-systemic  substances  which  are 
reported  to  cause  injection  site  sarcomas. 

OSHA  is  of  the  impression  that  a  cer¬ 
tain  number  of  the  “suspect  carcino¬ 
gens”  reported  by  NIOSH  are  not  found 
in  Americaji  workplaces.  Naturally, 
therefore,  no  standard  for  such  a  sub¬ 
stance  will  be  required  and  no  classifica¬ 
tion  will  be  made  for  such  substances  at 
this  time.  Thus,  the  definition  of  a  “for¬ 
eign  toxic  substance”  has  been  provided 
to  set  out  the  parameters  for  Category 
rv  toxic  substances.  As  pointed  out. 


OSHA  intends  to  initiate  with  EPA  dis¬ 
cussions  leading  to  an  agreement  so  that 
information  submitted  to  EPA  under  the 
Toxic  Substances  Control  Act  concern¬ 
ing  these  substances,  when  and  if  the 
substance  is  introduced  into  American 
workplaces,  will  be  reported  to  OSHA 
without  requiring  duplicative  reporting 
on  the  part  of  the  public.  Public  com¬ 
ment  on  this  specific  aspect  of  this  pro¬ 
posal  is  invited. 

Section  1990.103  permits  “any  inter¬ 
ested  person”  to  notify  the  Secretary,  or 
designee,  in  writing,  of  the  existence  of 
information  concerning  any  toxic  sub¬ 
stance.  The  Secretary  shall  publish  a 
notice  of  receipt  of  this  information  in 
the  Federal  Register,  together  with  a 
short  statement  identifying  the  contents 
and  source  of  such  information.  Where 
relevant  data  is  presently  being  gen¬ 
erated  but  which  is  then  unavailable  to 
the  Secretary,  he  may  delay  the  publica¬ 
tion  of  the  receipt  of  the  information  up 
to,  but  no  longer  than,  180  days.  In  most 
cases  a  comment  period  of  at  least  thirty 
(30)  days  but  no  longer  than  sixty  (60) 
days  shall  be  provided.  However,  where 
the  Secretary  finds  that  extraordinary 
circumstances  warrant  less  or  no  time 
for  comment,  he  may  issue  an  ETS  with¬ 
out  such  an  opportunity  for  any  com¬ 
ments.  After  the  comment  period,  the 
Secretary  of  required  to  classify  within 
thirty  (30)  days  the  toxic  substance  into 
one  of  three  possible  categories  (dis¬ 
cussed  further  below)  and  publish  in  the 
Federal  Register  a  notice  and  an  ex¬ 
planation  of  his  decision. 

While  §  1990.103  enables  any  interest¬ 
ed  party  to  present  information  to  the 
Secretary  for  the  classification  of  any 
toxic  substance,  as  defined,  it  does  not 
preclude  OSHA  from  devising  its  own 
system  for  the  orderly,  systematic  clas¬ 
sification  of  the  large  number  of  poten¬ 
tial  carcinogens  already  identified  by 
NIOSH.  In  fact,  OSHA  recognizes  the 
backlog  of  substances  that  will  confront 
it  at  the  outset  of  a  regulatory  program 
such  as  proposed.  OSHA  therefore  in¬ 
tends  to  develop  a  separate  schedule,  if 
such  is  warranted,  even  while  imple¬ 
menting  this  proposal  as  to  other  toxic 
substances,  to  permit  the  orderly  han¬ 
dling  of  the  hundreds  of  comiJounds  with 
allegedly  some  degree  of  evidence  of  tu- 
morigenicity  or  carcinogenicity,  as  iden¬ 
tified  by  NIOSH.  For  example,  where  the 
evidence  is  sufficient  to  classify  a  toxic 
substance  on  the  NIOSH  list  as  a  CTate- 
gory  I  toxic  substance  but  where  the  evi¬ 
dence  is  not  relatively  recent,  one  option 
available  to  OSHA  in  implementing  this 
separate  schedule  might  be  to  commence 
the  regulatory  process  by  a  notice  of 
proposed  rulemaking  pursuant  to  §  1990.- 
160  herein  and  section  6(b)  of  the  Act, 
rather  than  by  the  issuance  of  an  ETS 
pursuant  to  §  1990.150  herein  and  sec¬ 
tion  6(c)  of  the  Act.  Another  option 
would  be  to  decide  how  many  years 
should  be  taken  to  handle  the  NIOSH 
list,  such  as  3  years,  and  then  take  the 
NIOSH  identified  substances  on  an  al¬ 
phabetical  basis.  OSHA  solicits  public 
comment  as  to  the  best  way  to  imple- 
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meat  these  regulations  insofar  as  those 
substances  identified  as  “suspect  car¬ 
cinogens”  by  NIOSH  are  concerned. 

Sections  1990.110,  *1990.120,  and  1990.- 
130  define  three  categories  for  the  clas¬ 
sification  of  toxic  substances,  namely: 
Categorj’  I  toxic  substances.  Category  n 
toxic  substances  and  Category  III  toxic 
substances.  The  classification  is  deter¬ 
mined  by  the  kind  and  degree  of  evi¬ 
dence  indicating  that  a  substance  may, 
or  may  not,  pose  a  carcinogenic  risk  to 
workers  and  thereafter  governs  the  type 
of  responsive  protective  action  which 
OSHA  will  appropriately  take.  In  addi¬ 
tion,  and  notwithstanding  the  other  pro¬ 
visions  of  these  proposed  regulations, 
section  1990.140  provides  for  Category  IV 
toxic  substances,  namely,  those  foreign 
toxic  substances,  as  defined,  for  which 
no  standards  will  be  issued  during  the 
duration  of  that  classification. 

1.  Category  I  Toxic  Substances.  Sec¬ 
tion  1990.110  establishes  a  presumption 
that  a  substance  shall  be  classified  by  the 
Secretary  as  a  “Category  I  Toxic  Sub¬ 
stance”  if  the  evidence  concerning  such 
substance  meets  the  definition  of  a  po¬ 
tential  occupational  carcinogen  and  the 
evidence  was  developed:  (a)  in  humans; 
(b)  in  two  mammalian  test  species:  (c) 
in  a  single  mammalian  species,  if  those 
results  have  been  replicated  in  the  same 
species  in  another  experiment  or  sup¬ 
ported  by  short-term  tests,  as  defined; 
or  (d)  upon  the  basis  of  any  other  sci¬ 
entific  evidence  that  the  Secretary  finds 
sufficient.  A  result  is  considered  to  have 
been  replicated  if  a  similar  significant 
increase  in  tumor  incidence  is  induced 
in  the  same  or  different  strain  of  the 
particular  species  so  long  as  the  experi¬ 
ments  were  carried  out  independently 
(i.e.  at  the  least,  with  independent  sets 
of  control  animals) .  If  the  evidence  sat¬ 
isfies  any  of  these  criteria,  the  presump¬ 
tion  exists  that  the  Secretary  shall  clas¬ 
sify  the  substance  as  a  “Category  I  Toxic 
Substance.” 

The  basis  for  these  criteria  initiating  a 
Category  I  classification  are  predicated 
upon  the  discussions  above  and  here. 
First,  despite  the  inherent  limitations  of 
epidemiological  studies  in  humans,  where 
such  studies  indicate  positive  results, 
even  where  there  is  a  small  cohort  of 
workers,  OSHA  believes  that  exposure  to 
such  a  substance  gives  rise  to  great  con¬ 
cern.  Thus,  the  proposed  set  of  regula¬ 
tions  provides  that  such  evidence  in  hu¬ 
mans  at  least  presumptively  initiates  a 
Category  I  classification,  unless  the  evi¬ 
dence  is  “only  suggestive”  in  which  case 
the  evidence  initiates  the  Category  II 
classification.  It  is  only  where  the  human 
evidence  is  "totally  inadequate”  that 
OSHA  will  classify  the  toxic  substance 
as  a  Category  HI  toxic  substance.  OSHA 
believes  that  responsible  public  regula¬ 
tion  in  matters  concerning  human  health 
requires  no  less  action  or  caution. 

Second,  as  pointed  out  above,  OSHA 
intends  to  qualitatively  treat  a  toxic  sub¬ 
stance  that  produces  cancer  in  at  least 
two  species  of  test  animals  as  posing  a 
potential  carcinogenic  risk  to  humans. 
This  is  so  because  positive  results  in  at 
least  two  species  of  test  animals  gen- 
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erally  replicate  the  results  of  each  test 
and  thus  gives  rise  to  a  higher  degree  of 
confidence  in  those  results  than  might 
exist  in  the  case  of  results  arising  from  a 
single  unreplicated  study,  so  long  as  the 
grounds  for  rebutting  the  presumption 
are  not  found  appropriate,  as  discussed 
below.  The  risk  of  cancer  is  “sensitive 
and  fright-laden”  (EDF  v.  EPA,  465  F. 
2d  528,  538  (1972)).  Although  the  De¬ 
laney  Clause  is  not  applicable  to  the 
statutory  mandate  of  the  Act,  it  has  been 
stated  that  it: 

•  •  •  does,  however,  indicate  the  magni¬ 
tude  of  Congressional  concern  about  the 
hazards  created  by  carcinogenic  chemicals, 
and  places  a  heavy  burden  on  any  adminis¬ 
trative  officer  to  explain  the  basis  for  his 
decision  to  permit  the  continued  use  of  a 
chemical  known  to  produce  cancer  in  ex¬ 
perimental  animals.  EDF  v.  Ruckelshaus, 
439  F.  2d  543  at  596,  n.  41. 

Third,  OSHA  recognizes  that  the  re¬ 
sults  from  a  single  study  in  a  single 
species  can  be  in  error.  OSHA  therefore 
believes  that  before  it  regulates  a  toxic 
substance  as  a  Category  I  toxic  sub¬ 
stance,  that  positive  animal  test  results 
be  replicated  either  by  similar  results  in 
another  species,  as  pointed  out  above,  a 
replicated  study  in  the  same  animal 
species  or  supported  by  short-term  tests, 
as  defined.  Insofar  as  the  validity  of 
short-term  testing  is  concerned,  at  the 
present  time  OSHA  relies  upon  the  Na¬ 
tional  Cancer  Advisory  Board  of  NCI, 
and  the  discussion  above.  It  should  be 
noted  that  reliance  upon  replicated  ex¬ 
periments  in  a  single  species  of  test  ani¬ 
mals  is  not  new  and  has  been  accepted 
by  other  Federal  agencies.  FDA,  in  ban¬ 
ning  chloroform,  as  discussed  above,  re¬ 
lied  almost  exclusively  on  mouse  data. 
And,  in  his  aldrin  and  dieldrin  suspen¬ 
sion  decision,  EPA  Administrator  Russell 
E.  Train  stated: 

Some  witnesses  also  suggested  that  car¬ 
cinogens  can  be  species-specific — that  Is,  a 
chemical  substance  might  affect  mice  but 
not  any  other  species.  Including  man.  This 
Is  theoretically  possible.  But  of  the  thou¬ 
sands  of  compounds  tested,  the  record  Indi¬ 
cates  that  this  effect  has  been  suggested*  for 
only  one  of  them,  and  even  this  single  excep¬ 
tion  has  been  seriously  challenged.  I  there¬ 
fore  will  rely  on  the  conclusion  of  such 
organizations  as  the  International  Associa¬ 
tion  for  Research  on  Cancer,  which  have  re¬ 
jected  specles-speclflclty  as  unsubstantiated. 

If  carcinogens  are  not  species-specific.  It 
logically  follows  that  the  demonstration  of 
carcinogenic  effect  In  more  than  one  species 
Is  not  absolutely  necessary  for  a  finding  of 
carcinogenicity.* 

Most  carcinogens  are  also  not  organ-spe¬ 
cific.  In  a  survey  by  Dr.  Thomatls  of  58  com¬ 
pounds  known  to  produce  liver  tumors  In 
mice,  40  also  induced  tumors  In  a  variety  of 
other  organs.  Furthermore,  chemically-in¬ 
duced  tumors  in  one  species  need  not  ap¬ 
pear  In  the  same  organ  In  another  species. 
Thus,  a  carcinogen  which  Induces  liver 
tumors  In  mice  might,  for  example,  produce 
mammary  cancers  In  rats  and  lung  tumors 
In  men. 


‘  An  HEW  Advisory  Panel  has  recom¬ 
mended  that  a  finding  of  carcinogenicity  be 
made  when  a  substance  Is  “Judged  positive 
for  tumor  induction  in  one  or  more  spe¬ 
cies  •  •  (EPA  Ex.  40P,  p.  468) 


Anci,  in  that  same  proceeding.  Dr.  Arthur 
C.  Upton,  then  Dean  of  the  School  of 
Basic  Health  Sciences  at  the  State  Uni¬ 
versity  of  New  York  at  Stony  Brook,  New 
York  and  now  Director  of  the  National 
Cancer  Institute,  testified : 

Given  this  lack  of  knowledge  concerning 
mechanisms,  I  believe  that  a  carcinogenic 
reaction  in  any  species  of  test  animal  must 
be  considered  sufficient  to  describe  the  test 
compound  as  a  carcinogen  and  so  a  threat 
to  human  health.  I  consider  that  a  similar 
reaction  in  a  second  mammalian  species  is  a 
confirmation  of  the  carcinogenicity  of  the 
test  agent  but  it  is  not  necessary  before  a 
finding  of  carcinogenicity  and  threat  to 
human  health  can  be  made;  any  negative  re¬ 
sults  In  a  second  or  even  third  species  of  test 
animal  do  not  In  my  mind  establish  that  the 
test  agent  is  not  a  threat  for  human  beings. 
Given  the  variation  In  human  susceptibility 
to  carcinogens.  I  believe  it  unreasonable  to 
Ignore  a  finding  of  carcinogenicity  in  any 
mammalian  test  species  when  considering 
possible  effects  on  human  health.  {EPA  Ex. 
S-19  at  pp.  4-5) 

Likewise,  three  other  emminent  scien¬ 
tists  testified  to  the  some  effect  in  that 
same  proceeding.  Doctor  Melvin  D.  Reu- 
ber,  then  Associate  Professor  of  Path¬ 
ology  at  the  University  of  Maryland 
School  of  Medicine  and  formerly  a  staff 
pathologist  at  NCI,  testified: 

Sufficient  documentation  Is  available  on 
qualitative  extrapolation  of  animal  data  that 
one  must  conclude  that  a  finding  of  car¬ 
cinogenicity  in  one  mammalian  species 
should  be  deemed  to  have  relevance  for  other 
mammalian  species — Including  man.  (EPA 
Ex.  42,  p.  47) 

A  similar  conclusion  was  drawn  by  Dr. 
Walter  E.  Heston,  then  Chief  of  the  Lab¬ 
oratory  of  Biology  at  NCI,  a  position  that 
he  had  held  since  1961.  Dr.  Heston  testi¬ 
fied: 

If  a  chemical  causes  a  neoplastic  change  in 
the  liver  of  a  mouse  or  rat,  we  would  expect 
that  through  a  comparable  mechanism  it 
could  cause  a  neoplastic  change  In  the  liver 
of  man  If  given  In  adequate  doses  to  ge¬ 
netically  susceptible  Individuals.  If  an  agent 
causes  the  neoplastic  transformation  in  cells 
of  any  organ  of  the  mouse,  one  would  expect 
that  In  some  human  beings,  cells  either  In 
the  same  organ  or  possibly  In  some  other 
organ  that  were  exposed  to  the  same  agent 
would  also  become  neoplastic.  (EPA  Ex.  46, 
p.  9;  see  also  EPA  Ex.  S-11,  p.  7) 

Moreover,  Dr.  Heston  further  testified: 
Knowing  this,  and  knowing  the  general  bio¬ 
logical  similarity  of  mice  and  other  mam¬ 
malian  species.  Including  man,  we  can 
reasonably  expect  that  in  a  population  of 
human  beings  exposed  to  Aldrln-Dleldrln, 
cancer  of  some  kind  will  occur  In  some  In¬ 
dividuals,  and  these  Individuals  will  not  have 
been  afflicted  in  the  absence  of  these  com¬ 
pounds  *  *  •.  The  human  population  Is  so 
much  more  genetically  diverse  than  any 
laboratory  animals,  that  If  a  chemical  has 
been  shown  to  be  carcinogenic  by  a  signifi¬ 
cant  induction  In  any  laboratory  strain  of 
mammal,  we  can  reasonably  expect  that  at 
least  certain  human  beings  would  also  re¬ 
spond  to  the  chemical  by  developing  some 
kind  of  neoplasm.  (EPA  ex.  S-11,  5-7) 

And,  finally,  as  unequivocal  as  the  testi¬ 
mony  of  Dr.  Upton  was  the  testimony  of 
Dr.  Emmanuel  Farber,  then  Professor  of 
Pathology  and  Biochemistry  and  Direc¬ 
tor  of  the  Fels  Research  Institute  of  the 
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Temple  University  School  of  Medicine, 
Philadelphia,  who  testified; 

•  •  •  any  compound  shown  clearly  to  be  a 
carcinogen  in  any  animal  species,  especially 
a  mammal,  must  be  considered  as  a  possible 
or  even  probable  carcinogen  for  man.  (EPA 
Ex.  45,  p.  4) 

Finally,  the  proposed  set  of  regulations 
for  any  other  evidence  to  initiate  a  Cate¬ 
gory  I  classification,  if  the  Secretary  so 
determines.  This  basis  is  meant  to  in¬ 
clude  evidence,  for  example,  of  those 
substances  that  might  possess  a  unique 
property,  e.g.,  a  substance  that  generates 
nonstatistically  significant  but  extreme¬ 
ly  rare  or  unusual  tumors,  such  as  brain 
tumors,  that  might  not  otherwise,  stand¬ 
ing  alone,  meet  the  other  criteria  for  a 
Category  I  classificatioii.  This  might  also 
include  evidence  from  a  single,  excep¬ 
tionally  well  conducted,  test  in  one  ani¬ 
mal  species,  as  well. 

Section  1990.111  sets  forth  the  circum¬ 
stances  under  which  the  Secretary  de¬ 
termines  that  the  evidence  rebuts  the 
presumption  of  a  Category  I  classifica¬ 
tion.  This  section  is  one  of  the  key  sec¬ 
tions  of  this  proposed  set  of  regulations. 
The  Secretary  may  find  that  a  Category 
I  classification  of  a  substance  is  not  war¬ 
ranted  if  he  scientifically  determines  on 
the  basis  of  the  evidence;  (a)  that  the 
alleged  carcinogenic  eifect  based  on  ani¬ 
mal  data  clearly  resulted  from  non¬ 
specific  physical,  rather  than  chemical 
induction;  (b)  that  the  route  of  exposure 
was  grossly  inappropriate  relative  to  the 
potential  occupational  routes  of  human 
exposure:  (c)  that  the  animal  or  htunan 
studies  submitted  for  review  were  only 
suggestive:  (d)  that  the  human  or  ani¬ 
mal  studies  are  totally  inadequate  to 
establish  any  conclusion  with  respect  to 
the  carcinogenicity  or  noncarcinogenic¬ 
ity  of  the  toxic  substances:  or  (e)  that 
for  some  other  scientific  reason,  the  pos¬ 
itive  results  in  experimental  mammals 
are  not  relevant  to  man.  Any  such  de¬ 
termination  by  the  Secretary  shall  be 
after  consultation  with  the  Director  of 
NIOSH  and  published  in  the  Federal 
Register.  In  the  event  that  the  Secretary 
finds  that  a  Category  I  classification  has 
been  rebutted,  he  shall  classify  the  sub¬ 
stance  as  either  a  Category  n  or  III  toxic 
substance. 

The  first  two  bases  for  rebutting  the 
presumption  of  a  Category  I  classifica¬ 
tion  refiect  the  advice  of  the  Ad  Hoc 
Committee  to  the  Surgeon  General  in 
1970,  as  cited  above.  There,  the  Commit¬ 
tee  stated: 

1.  a.  Any  substance  which  Is  shown  con¬ 
clusively  to  cause  tumors  in  animals  should 
be  considered  carcinogenic  and  therefore  a 
potential  cancer  hazard  for  man.  Exceptions 
should  be  considered  only  where  the  carclno. 
genic  effect  is  clearly  shown  to  result  from 
physical,  rather  than  chemical,  induction,  or 
where  the  route  of  administration  is  shown 
to  be  grossly  inappropriate  in  terms  of  con¬ 
ceivable  human  exposure,  (p.  1) 

The  third  basis  for  rebutting  the  pre¬ 
sumption  that  a  toxic  substance  should 
be  classified  as  a  Category  I  toxic  sub¬ 
stance  has  been  provided  because  OSHA 
believes  that  some  suggestive  evidence  of 


carcinogenicity,  where  perhaps  not  con¬ 
clusive  and  therefore  not  sufficient  to 
support  a  full  blown  regulation  of  the 
substance  as  a  carcinogen,  raises,  never¬ 
theless,  a  yellow  flag  of  caution.  OSHA 
believes  in  such  a  case  that  responsible 
public  policy  dictates  that  some  regula¬ 
tion  of  the  toxic  substance  should  occur 
even  if  the  evidence  is  “only  suggestive” 
of  carcinogenicity.  Therefore,  provisions 
such  as  medical  surveillance  of  em¬ 
ployees,  exposure  monitoring,  and  the 
other  requirements  of  the  model  stand¬ 
ard  found  in  section  1990.160  are  consid¬ 
ered  appropriate.  However,  as  pointed 
out  below,  OSHA  recognizes  that  in  gen¬ 
eral,  the  most  cost  intensive  items  found 
in  the  Category  I  model  standard  are  the 
requirements  that  the  permissible  ex¬ 
posure  limits  be  set  as  low  as  feasible  and 
be  achieved  by  way  of  equipment  or  work 
practice  controls.  Thus,  because  of  the 
lower  qualitative  and  quantitative  evi¬ 
dence  required  for  a  Category  II  clas¬ 
sification,  OSHA  has  not  required  that 
permissible  exposure  limits  be  reduced  to 
as  low  as  feasible,  as  in  the  case  of  a 
Category  I  toxic  substance. 

The  fourth  rebuttal  criterion  is  implic¬ 
it  in  the  Ad  Hoc  Surgeon  General’s  Com¬ 
mittee’s  Report,  namely  that  if  the  stud¬ 
ies  are  scientifically  totally  inadequate, 
for  example  in  methodology  or  conduct, 
then  OSHA  will  not  rely  upon  such  stud¬ 
ies  at  all. 

Finally,  because  of  possible  legal  ne¬ 
cessity  or  the  needed  flexibility  in  the 
field  of  scientific  research,  the  proposed 
set  of  regulations  provides  that  OSHA 
will  rebut  the  presumption  of  a  Category 
I  classification  if  it  can  be  shown  that 
“for  some  other”  scientific  reason,  the 
results  in  experimental  animals  “are  not 
scientifically  relevant  to  man.”  OSHA  is 
reluctant  to  add  this  fifth  option,  for 
OSHA  does  not  intend  to  reopen  discus¬ 
sion  and  litigation  on  the  scientific  issues 
foreclosed  by  these  regulations,  such  as 
whether  a  tumorogen  should  be  regu¬ 
lated  as  a  carcinogen.  OSHA  specifically 
invites  public  comment  on  this  issue  and 
its  scientific  and  legal  necessity  and 
relevance. 

Section  1990.112  sets  forth  the  regula¬ 
tory  consequences  of  a  Category  I  classi¬ 
fication,  which  include,  among  other 
things,  the  issuance  of  an  emergency 
temporary  standard,  in  accordance  with 
section  6(c)  of  the  Act,  and  a  proposed 
permanent  standard,  in  accordance  with 
section  6(b)  of  the  Act.  The  permissible 
exposure  limits  in  both  model  standards 
must  be  set  as  low  as  feasible.  The  model 
permanent  standard  also  provides  that 
when  it  is  determined  by  the  Secretary 
that  there  are  suitable  substitutes  for 
certain  uses  or  classes  of  uses  that  are 
less  hazardous  to  humans,  on  the  basis 
of  the  best  available  evidence,  the  pro¬ 
posal  shall  permit  no  occupational  ex¬ 
posure.  'These  requirements  concerning 
the  setting  of  permissible  exposure  lim¬ 
its,  namely,  as  low  as  feasible,  is  one  of 
those  requirements  that  may  not  be  de¬ 
viated  from  in  the  standard  setting  proc¬ 
ess  in  the  subsequent  rulemakings. 

Section  1990.113  provides  for  a  public 
hearing  pursuant  to  section  6(b)  of  the 


Act,  if  requested  or  upon  the  Secretary’s 
own  initiative.  In  addition,  §  1990.113  de¬ 
scribes  the  issues  to  which  the  scope  of 
such  a  hearing  is  limited.  They  are:  (1) 
whether  the  Secretary  correctly  classi¬ 
fied  the  toxic  material  as  a  Category  I 
Toxic  Substance:  (2)  whether  the  Secre¬ 
tary  was  correct  in  the  determination 
that  the  Category  I  classification  should 
not  be  rebutted:  (3)  whether  the  Secre¬ 
tary  correctly  determined  the  lowest 
feasible  occupational  exposure,  and 
whether  there  are  suitable  substitutes 
that  are  less  hazardous  to  humans:  (4) 
whether  the  toxic  substance  has  unique 
properties  or  uses  that  make  any  of  the 
specific  protective  measures  of  the  model 
standard  inappropriate  or  infeasible: 
and  (5)  the  environmental  impact  aris¬ 
ing  from  regulation  of  the  toxic  sub¬ 
stance. 

Section  1990.114  provides  that  at  the 
conclusion  of  the  rulemaking  as  to  the 
specific  substance,  the  Secretary  has 
three  options.  First,  if  he  determines, 
based  on  the  record,  that  he  was  correct 
in  his  initial  classification  of  the  toxic 
substance  as  Category  I,  he  is  required 
to  issue  a  standard  that  shall  follow  the 
content  and  format  of  the  model  stand¬ 
ard  set  forth  in  §  1990.160.  This  is  the 
“full-blown”  OSHA  carcinogen  standard. 
The  permissible  exposure  limits  shall,  as 
pointed  out,  refiect  the  lowest  feasible 
levels  and,  where  it  is  determined  by  the 
Secretary  that  there  are  suitable  substi¬ 
tutes  that  are  less  hazardous  to  humans, 
no  occupational  exposure  shall  be  per¬ 
mitted.  As  we  point  out  below  in  discuss¬ 
ing  this  specific  requirement,  “no  occu¬ 
pational  exposure”  does  not  mean  a  ban 
of  the  use  of  the  substance:  for  example, 
a  substance  might  be  used  where  it  can 
be  used  in  a  truly  closed  system. 

Second,  if  the  Secretary  determines, 
based  on  the  record,  that  the  toxic  sub¬ 
stance  should  have  been  classified  as  a 
Category  II  toxic  substance,  he  is  re¬ 
quired  to  issue  a  standard  following  the 
content  and  format  of  the  model  perma¬ 
nent  standard  set  forth  in  §  1990.170. 

Finally,  if  the  Secretary  determines, 
based  on  the  record,  that  the  toxic  sub¬ 
stance  should  be  classified  as  a  Category 
III  toxic  substance,  he  is  required  to  fol¬ 
low  the  procedures  provided  by  section 
1990.131,  et.  seq.  These  procedures  how¬ 
ever,  as  pointed  out,  do  not  require  regu¬ 
latory  action. 

2.  Category  II  Toxic  Substances.  Sec¬ 
tion  1990.120  establishes  that  certain  evi¬ 
dence  mandates  a  Category  II  classifica¬ 
tion  while  other  evidence  only  triggers 
a  presiunption  that  a  substance  shall  be 
classified  as  a  “Category  II  Toxic  Sub¬ 
stance”.  If  the  substance  meets  the  defi¬ 
nition  of  a  potential  occupational  car¬ 
cinogen  (as  was  the  case  with  a  Category 
I  toxic  substance)  but  the  evidence  was 
scientifically  found  to  be  “only  suggest¬ 
ive”  by  the  Secretary  in  deternrining  not 
to  clfissify  the  substances  as  Category  I, 
the  Secretary  is  required  to  classify  the 
toxic  substance  as  a  Category  II  toxic 
substance.  This  classification  is  not  dis¬ 
cretionary  on  the  part  of  the  Secretary 
and  may  not  be  deviated  from.  This  is 
so  because  any  evidence  in  humans  or  in 
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more  than  one  mammalian  test  animal 
species  or  in  one  such  species  that  is 
replicated,  as  defined,  that  is  not  totally 
inadequate  obviously  forms  the  basis  for 
some  degree  of  concern.  In  addition,  if 
the  evidence  meets  the  definition  of  a 
■  potential  occupational  carcinogen”  in 
an  unreplicated  experiment  in  only  one 
mammalian  specie-  or  the  SecretaiT 
finds  that  any  other  evidence  is  suffi¬ 
ciently  convincing  that  the  toxic  sub¬ 
stance  should  be  classified,  as  posing 
some  carcinogenic  risk,  a  presumption 
exists  that  the  toxic  substance  shall  be 
classified  as  a  “Category  II  Toxic  Sub¬ 
stance”. 

Section  1990.121  .sets  forth  the  circum¬ 
stances  under  which  the  Secretary  may 
rebut  the  presumption  of  a  Category  II 
classification.  First,  it  should  be  pointed 
out,  as  it  was  above,  that  if  the  evidence 
would  have  supported  a  Category  I  clas¬ 
sification  but  for  the  finding  that  the 
evidence  was  “only  suggestive”,  the  clas¬ 
sification  of  Categorj'  II  is  not  presump¬ 
tive  but  mandatory.  Thus  the  presump¬ 
tive  nature  of  the  Category  II  classifica¬ 
tion  exists  only  for  evidence  based  on 
unreplicated  animal  data  in  one  mam¬ 
malian  animal  species  or  other  evidence 
that  the  Secretary  finds  sufficient.  The 
grounds  to  rebut  that  limited  presump¬ 
tion  are  exactly  the  same  as  those  used 
to  rebut  the  Category  I  presumption, 
with  the  exception  of  the  finding  that 
the  evidence  is  “only  suggestive”.  Be¬ 
cause  OSHA  believes  that  this  evidence 
will  generally  consist  of  one  study  in  a 
single  mammalian  species,  OSHA  be¬ 
lieves  that  if  the  evidence  is  “less  than 
suggestive”  but  not  totally  inadequate, 
regulatory  activity  may  be  unjustified. 
Thus,  the  proposal  provides  that  the 
Secretary  may  rebut  the  presumption 
that  a  toxic  material  be  classified  as  a 
Category  II  toxic  substance  where  the 
evidence  in  the  unreplicated  experiment 
in  a  single  mammalian  test  species  is  less 
than  suggestive,  as  defined  (but  by  defi¬ 
nition  not  totally  inadequate) .  As  with 
the  rebuttal  of  a  presumptive  classifica¬ 
tion  of  a  Category  I  toxic  substances,  any 
such  rebuttal  by  the  Secretary  shall  be 
after  consultation  with  the  Director  of 
NIOSH,  and  published  in  the  Federal 
Recisilr.  In  the  event  that  the  Secre¬ 
tary  finds  that  a  presumptive  Category 

II  classification  has  been  rebutted,  he 
shall  classify  the  material  as  a  Category 

III  toxic  substance. 

Section  1990.122  sets  forth  the  regula¬ 
tory  consequences  of  a  Category  II  clas¬ 
sification,  which  includes,  among  other 
things,  the  issuance  of  a  proposed  per¬ 
manent  standard  in  accordance  with 
section  6(b)  of  the  Act.  As  will  be 
pointed  out,  the  permissible  exposure 
limits  found  in  the  proposed  model 
standard  will  not  be  changed  from  those 
If  no  OSHA  standard  exists  or  tlie  pres¬ 
in  a  pre-sent  OSHA  standard  if  one  exists, 
ent  OSHA  standard  is  inadequate,  based 
on  evidence  of  acute  or  chronic  effects 
other  then  carcinogenicity,  the  exposure 
limits  shall  be  set  at  levels  found  appro¬ 
priate  by  the  Secretary  to  protect 
against  such  acute  or  chronic  effects. 
OSHA  is  concerned  that  this  require¬ 


ment  may  result  in  rulemakings  under 
this  subpart  for  such  a  Category  II  toxic 
substance  that  will  be  consumed  by  is¬ 
sues  concerning  toxic  effects  other  than 
carcinogenicity.  One  obvious  alternative 
to  the  proposal  would  be  to  keep  the 
present  OSHA  standard  or,  where  there 
is  none,  not  to  attempt  to  set  permissible 
exposure  limits  in  that  rulemaking.  The 
limits  might  be  set  in  a  subsequent  rule- 
making  devoted  entirely  to  that  issue. 
This  alternative,  of  course,  could  provide 
that  in  cases,  where  good  evidence  is  in 
hand  as  to  other  toxic  effects,  the  Secre¬ 
tary  would  set  a  level  or  lower  the  pres¬ 
ent,  OSHA  standard,  where  appropriate. 
Because  one  of  the  essential  reasons  for 
this  proposal  is  to  speed  up  regulatory 
activity  as  to  occupational  exposure  to 
potential  carcinogens.  OSHA  seeks  and 
invites  the  widest  public  comments  and 
views  as  to  how  to  handle  the  problems 
posed  by  an  inadequate,  or  nonexistant 
OSHA  standard  for  Category  II  toxic 
substances.  It  should  be  pointed  out.  as 
we  have  above,  that  the  Category  II  clas¬ 
sification  exists  for  those  substances  for 
which  the  evidence  raises  concern  about 
possible  carcinogenic  effects  of  exposure 
but  not  as  high  degree  of  confidence. 
Thus,  OSHA  believes  that  some  regula¬ 
tion  of  such  a  substance  should  occur, 
where  perhaps  none  occurred  in  the 
past.  However,  OSHA  believes  that,  in 
general,  the  most  cost  intensive  items 
found  in  the  “full-blown”  carcinogen 
standard  are  the  requirements  that  the 
mandated  permissible  limits  be  set  as 
low  as  feasible  and  be  achieved  by  way 
of  equipment  or  work  practice  control. 
Thus,  with  respect  to  the  potential  can¬ 
cer  hazard  of  a  Category  II  toxic  sub¬ 
stance  OSHA  does  not  believe  it  appro¬ 
priate  to  impose  the  requirement  that 
permissible  'exposure  limits  be  reduced 
to  the  lowest  feasible  levels. 

Section  1990.122  also  gives  notice  that 
if,  pursuant  to  the  rulemaking,  the  Sec¬ 
retary  determines  that  the  substance 
should  have  been  classified  as  a  Category 
I  toxic  substance,  the  final  standard  wrill 
be  that  required  for  a  Category  I  toxic 
substance,  as  required  by  §  1990.160.  The 
regulation  also  specifically  requires  that 
the  Secretary  give  explicit  notice  of  this 
possibility  in  the  notice  of  proposed  rule- 
making  for  a  Category  n  substance.  This 
provision  exists  because  OSHA  believes 
that  it  would  serve  no  purpose  to  have 
multiple  rulemakings  on  the  same  sub¬ 
stance,  particularly  where  adequate  no¬ 
tice  of  the  possibility  of  such  events  is 
given  in  advance  to  the  concerned  public. 

Section  1990.123  describes  the  issues  to 
which  the  scope  of  such  a  hearing  is 
limited.  Those  issues  are  exactly  the 
same  as  those  to  w'hich  hearings  and 
comments  are  limited  as  to  Category  I 
toxic  substances. 

Finally,  §  1990.124,  as  did  §  1990.114, 
provides  that,  at  the  conclusion  of  the 
public  rulemaking,  the  Secretary  has 
three  options.  First,  if  he  determines  that 
he  was  correct  in  his  initial  classification 
of  the  toxic  substance  as  a  Category  II 
toxic  substance,  he  is  required  to  issue 
a  standard  that  shall  follow  the  content 
and  format  of  the  model  standard  set 
forth  in  §  1990.170. 


Second,  if  the  Secretary  determines 
that  the  toxic  substance  should  have  been 
classified  as  a  Category  I  toxic  substance, 
he  is  required  to  issue  a  standard  that 
shall  follow  the  content  and  format  of 
the  model  standard  set  forth  in 
§  1990.160. 

Third,  if  the  Secretary  determines  that 
the  toxic  substance  should  have  been 
classified  as  a  Category  III  toxic  sub¬ 
stance,  he  is  required  to  follow  the  pro¬ 
cedures  provided  by  §  1990.131,  et  seq. 

3.  Category  III  Toxic  Substances.  Sec¬ 
tion  1990.130  provides  that  any  toxic  sub¬ 
stance,  as  defined,  not  classified  by  the 
Secretary  as  a  Category  I  or  II  toxic  sub¬ 
stance  shall  be  classified  as  a  Category 
III  toxic  substance.  Naturally,  this  does 
not  include  Category  IV  toxic  substances. 
Basically  the  Category  III  classification 
includes  substances  for  which  there  is 
meager  or  no  valid  scientific  evidence  in¬ 
dicating  that  the  substance  has  a  carcin¬ 
ogenic  potential  to  humans.  Moreover, 
it  may  also  include  substances  for  which 
there  is  some  evidence  of  a  lack  of  car¬ 
cinogenic  activity.  This  is  not  to  say 
however  that  OSHA  has  determined  by 
such  classification  that  the  toxic  sub¬ 
stance  does  not  pose  a  carcinogenic  risk — 
it  is  merely  to  say  that  on  the  basis  of  the 
present  evidence,  one  cannot  say  that  it 
does.  No  regulation  of  this  category  of 
toxic  substance  is  provided,  insofar  as 
carcinogenicity  is  concerned.  Regulation 
will  occur  through  OSHA’s  present 
standard  setting  activity  or  in  the  future 
concerning  other  acute  or  chronic  effects 
of  exposure. 

Section  1990.131  provides  that  when 
the  Secretary  determines  that  a  toxic 
substance  should  be  classified  as  a  Cate¬ 
gory  III  toxic  substance,  he  will  publish 
his  determination  in  the  Federal  Regis¬ 
ter  and  add  that  substance  to  the  list 
provided  for  by  §  1990.133,  in  order  to 
approximately  inform  the  public  as  to 
the  status  of  any  toxic  substance  for 
which  there  is  no  Category  I  or  Category 
II  standard.  The  Secretary  is  also  re¬ 
quired  to  transmit  his  findings  to  EPA, 
NIOSH,  NCI  and  CPSC  with  a  request 
that  each  agency  determine  if  there  is 
additional  information,  unavailable  to, 
or  unreviewed  by,  the  Secretary  that 
might  be  relevant  to'  the  classification  of 
that  toxic  substance. 

4.  Category  IV  Toxic  Substances. 
OSHA  does  not  believe  that  prudent  gov¬ 
ernment  regulation  should  control  sub¬ 
stances  that  are  not  found  in  American 
workplace  for  several  reasons.  First,  it 
would  be  a  waste  of  precious  manpower 
that  is  needed  to  regulate  substances 
already  found  in  the  workplace.  Second, 
it  would  be  difficult  if  not  impossible  to 
foresee  the  possible  problems  concom¬ 
itant  with  regulation  of  substance  not 
yet  found  in  the  workplace.  For  example, 
uses  for  a  substance  might  not  now 
exist.  When  they  do,  w'hat  substitutes  for 
that  substance  that  might  exist  could 
not  be  known  with  any  degree  of  cer¬ 
tainty.  And  finally,  to  conduct  such  a 
rulemaking  would  perhaps  deprive  the 
public — and  thus  OSHA — of  any  mean¬ 
ingful  input  into  such  process  because 
of  the  probable  lack  of  any  present  in- 
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terest  in  participating  in  such  a  process 
for  a  substance  that  nobody  uses. 

Thus  OSHA  intends  to  list  such  sub¬ 
stances  in  section  1990.141.  The  regula¬ 
tions  provide,  however,  that  the  Secre¬ 
tary  will  first  publish  a  notice  of  intent 
to  list  those  toxic  substances  as  Cate¬ 
gory  rv  toxic  substances  which  he  be¬ 
lieves  are  not  found  in  American  work¬ 
places,  in  order  to  provide  an  oppor- 
timity  for  public  comment.  Thereafter, 
the  Secretary  will  publish  and  update  a 
list  of  these  substances  in  the  Federal 
Register  and  the  Code  of  Federal  Regu¬ 
lations.  OSHA  intends  to  add  or  delete 
from  that  list  but  without  the  formality 
of  rulemaking,  per  se.  In  addition,  OSHA 
intends  to  develop  a  procedure  with  EPA 
to  coordinate  this  part  of  the  proposal 
with  EPA’s  implementation  of  the  Toxic 
Substances  Contfial  Act. 

B.  THE  BASIS  AND  RATIONALE  FOR  THE  EMER¬ 
GENCY  TEMPORARY  STANDARD  FOR  A  CATE¬ 
GORY  I  TOXIC  SUBSTANCE  (1990.150) 

The  Secretary  believes,  upon  the  basis 
of  the  preceding  discussion  of  cancer, 
that  when  evidence  exists  that  meets  the 
definition  of  a  potential  occupational 
carcinogen  and  the  criteria  found  in 
§  1990.110,  (a)  continued  exposure  con¬ 
stitutes  “a  grave  danger”  within  the 
meaning  of  section  6(c)(1)(A)  of  the 
Act  and  (b)  that  an  emergency  tempor¬ 
ary  standard  as  proposed  in  §  1990.150  is 
necessary  and  proper  to  protect  em¬ 
ployees  from  such  danger.  The  propo¬ 
sition  that  cancer,  and  substance  that 
cause  cancer,  pose  a  grave  danger  to  man 
does  not  need  lengthy  discussion.  As 
pointed  out,  the  nature  of  a  cancer  haz¬ 
ard  differs  from  other  types  of  toxicity. 
Employees  exposed  to  carcinogens  risk 
incurable,  irreversible  and,  in  most  cases, 
fatal  consequences.  These  consequences 
may  be  irreversibly  set  in  time.  No 
symptomatic  evidence  of  the  develop¬ 
ment  of  he  cancer  may  be  apparent  to 
the  employee  during  a  long  latency 
period.  A  singlee  xposure  episode  may 
be  sufficient  to  cause  cancer.  These  fac¬ 
tors,  which  establish  the  grave  danger 
posed  by  exposure  to  carcinogens,  also 
lead  inexorably  to  the  conclusion  that 
it  is  necessary  to  provide  protection  for 
employees  as  soon  as  possible  through 
the  issuance  of  an  emergency  tempo¬ 
rary  standard,  within  the  meaning  of 
section  6(c)  (1)  (B)  of  the  Act. 

Farther,  another  basis  for  immediate 
action  arises  from  the  nature  of  the  dis¬ 
ease  itself.  If  cancer  were  a  reversible, 
generally  curable  disease,  there  might 
be  some  justification  for  pursuing  a 
standard  by  some  other  procedure  than 
an  ETS.  For  example,  a  worker  con¬ 
tracting  the  disease  during  the  time  re¬ 
quired  to  complete  full  rulemaking  pro¬ 
ceedings  might  possibly  be  cured  at  some 
subsequent  time.  However,  cancer  is  not 
generally  reversible.  The  Court  of  Ap¬ 
peals  in  Florida  Peach  Growers  v.  Bren¬ 


nan  489  F.  2d  120  (5th  Cir.  1974)  empha¬ 
sized  the  importance  of  irreversibility  in 
its  interpretation  of  some  of  the  criteria 
that  might  be  necessary  to  sustain  an 
emergency  temporary  standard.  The 
Court  stated; 

We  reject  any  suggestion  that  deaths  must 
occur  before  health  and  safety  standards 
may  be  adopted.  Nevertheless,  the  danger  of 
Incurable,  permanent,  or  fatal  consequences 
to  workers  as  opposed  to  readily  curable  and 
fleeting  effects  en  their  health,  become  Im¬ 
portant  In  the  consideration  of  the  necessity 
for  emergency  measures  to  meet  a  grave  dan¬ 
ger.  489  F.  2d  at  132. 

The  model  emergency  temporary 
standard  contains  those  provisions 
deemed  necessary  and  possible  to  imme¬ 
diately  provide  employee  protection 
pending  completion  of  the  6(b)  perma¬ 
nent  rulemaking  proceedings  to  com¬ 
mence  shortly  thereafter.  OSHA  firmly 
believes  that  when  a  toxic  substance 
meets  all  of  the  criteria  and  definitions 
herein,  it  would  be  unconscionable  not 
to  require  those  actions  that  can  be  done 
immediately  to  reduce  human  exposure. 
Simply  put.  the  model  emergency  tem¬ 
porary  standard,  in  general,  would  re¬ 
quire  the  employer  to  identify  exposed 
employees,  measure  their  exposures,  in¬ 
form  them  of  the  hazards  associated  with 
exposure  to  the  toxic  substance,  provide 
medical  examinations,  and  reduce  their 
exposures  to  the  lowest  level  possible 
that,  in  OSHA’s  judgment,  can  be  com¬ 
plied  with  immediately  through  any 
practicable  combination  of  engineering, 
work  practice,  and  appropriate  personal 
protective  equipment  control.  It  would 
not  require  that  the  reduction  of  em¬ 
ployee  exposures  to  the  permissible  ex¬ 
posure  limits  be  achieved  solely  by  way 
of  equipment  or  work  practice  controls, 
as  described  more  fully  below. 

Additionally,  the  ETS  would  require 
employers  to  notify  OSHA  of  the  loca¬ 
tion  of  workplaces  in  which  employees 
are  exposed  to  the  Category  I  toxic  sub¬ 
stance  and  to  describe  the  conditions  of 
use  and  exposure  and  protective  meas¬ 
ures  in  effect.  Such  information  will  fa¬ 
cilitate  OSHA’s  decisions  in  the  subse¬ 
quent  rulemaking  proceedings  by  pro¬ 
viding  information  concerning  the  ex¬ 
tent  of  use,  niunber  of  exposed  em¬ 
ployees,  other  facts  relevant  to  deter¬ 
mination  of  feasible  exposure  limits  and 
the  appropriateness  of  specific  regula¬ 
tory  provisions. 

c.  THE  BASIS  AND  RATIONALE  FOR  THE  RE¬ 
QUIREMENTS  OF  THE  THREE  MODEL  PRO¬ 
POSED  standards:  i.  the  category  i 

TOXIC  SUBSTANCE  ETS  (1990.150)  ;  2.  THE 
CATEGORY  I  TOXIC  SUBSTANCE  PERMANENT 
STANDARD  (1990.160);  AND  3.  THE  CATE¬ 
GORY  II  TOXIC  SUBSTANCE  PERMANENT 
STANDARD  (1990.170) 

The  following  discussion  summarizes 
the  significant  provisions  of  the  three 
model  standards  and  the  rationale  and 
policy  considerations  underlying  those 


provisions.  As  pointed  out,  these  three 
model  standards  are  intended  to  be  pro¬ 
posed  and  promulgated  in  their  entirety, 
in  form  and  content,  in  each  of  the  sub¬ 
stance-by-substance  rulemakings,  ex¬ 
cept  where  deviations,  additions  or 
changes  are  shown  to  be  appropriate. 
However,  certain  provisions  of  the  model 
standards,  which  represent  basic  policy 
decisions  of  OSHA,  such  as  the  require¬ 
ment  that  the  lowest  feasible  levels  of 
exposure  to  be  achieved  for  Category  I 
toxic  substances,  will  not  be  permitted 
to  be  changed  in  the  subsequent  sub¬ 
stance-by-substance  rulemakings.  Other 
requirements,  such  as  the  content  of 
medical  tests  and  procedures,  may  prop¬ 
erly  vary  according  to  the  imique  prop¬ 
erties  or  uses  of  the  substance  to  be  regu¬ 
lated  and  the  appropriateness  of  such 
requirements  will  be  obviously  issues  in 
the  subsequent  6(b)  rulemaking.  There¬ 
fore,  §§  1990.113  and  1990.123  permit  the 
rulemaking  proceedings  on  specific  sub¬ 
stances  to  consider  whether  the  imique 
properties  or  uses  of  the  substance  m^e 
any  of  the  specific  protective  measures  of 
the  model  standards  inappropriate  or  in¬ 
feasible.  For  example,  in  the  recent  pro¬ 
posal  to  regulate  occupational  exposure 
to  benzene  (42  FR  27452),  no  provision 
was  made  for  change  rooms  or  showers. 
This  omission  from  usual  OSHA  require¬ 
ments  for  occupational  exposure  to  a 
carcinogen  occurred  because  the  high 
volatility  of  benzene  made  such  require¬ 
ments  unnecessary  as  to  the  regulation 
of  that  toxic  substance. 

In  format,  OSHA  has  identically  let¬ 
tered  those  provisions  appearing  in  the 
model  ETS  and  the  model  permanent 
standards  for  Category  I  and  Category 
II  toxic  substances,  which  cover  the  same 
subject  headings,  for  the  convenience  of 
the  public.  For  example,  paragraph  (n) 
in  all  three  model  standards  will  always 
contain  the  requirements  for  medical 
surveillance,  whether  it  be  the  model  ETS 
or  the  model  standards  for  Category  I 
or  Category  n  toxic  substances.  Where 
inappropriate  provisions  are  deleted,  for 
example  the  regulated  area  requirement 
is  omitted  from  the  ETS,  the  lettered 
paragraph  will  nonetheless  appear  with 
the  notation  “deleted”  to  maintain  con¬ 
sistency  throughout  the  three  model 
standards. 

For  the  convenience  of  the  public, 
OSHA  attempts  here  to  graphically  illus¬ 
trate,  in  general,  as  Table  I,  the  re¬ 
quirements  of,  and  differences  in,  the 
three  model  standards.  This  table  does 
not,  however  replace  the  discussion  of 
the  individual  requirements,  as  Table  I 
can  only  generalize.  In  addition,  attached 
to  this  proposed  set  of  regulations,  as 
Appendix  A,  is  a  three  column  display  of 
the  three  model  proposed  standards  side 
by  side.  OSHA  believes  that  Table  I  and 
Appendix  A  will  greatly  facilitate  public 
understanding  and  response  to  this  rule- 
making. 
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Table  I 


Description  of  the  3  model 
standards,  as  proposed 


Category  I;  Toxic 
substances  emergency 
temporary  standard 


Category  I;  Toxic 
substances  standard 


Category  II:  Toxic 
substances  standard 


I.  (a):  Scope  and  appUca-  As  provided . As  provided . 

3  tec  ^^^):^1?er^£fbie  ex-  Levels  are  to  reflect  the  Levels  are  to  refle<^  the 
^urc  limits  lowest  levels  feasible  lowest  levels  feasible  or. 

posureiinuis.  ^  achieved  in  certain  cases,  the 

wthin  the  shortest  levels  shall  permit  no 
possible  time.  occupational  exposures. 


Provides  for  notification  of 
use. 

Monthly  if  above  limits 
set  by  sec.  (c);  quarterly 
otherwise. 

Omits  this  requirement . . . 

Any  combination  of 
equipment  controls,  and 
personal  protective 
equipment. 

Required . 


Omits  this  requirement . do. 


4.  Sec.  (d):  Notification  of  use 
and  emergencies. 

5.  Sec.  (e):  Exposure  monitor¬ 
ing  and  measurements. 

8.  Sec.  (f):  Regulated  areas... 

7.  Sec.  (g):  Methods  of  com¬ 
pliance. 

8.  Sec.  (h):  Respiratory  pro¬ 
tection. 

9.  Sec.  (i):  Emergency  situa¬ 
tions. 

10.  Sec.  (i):  Protective  clothing 
and  equipment. 

11.  Sec.  (k):  Housekeeping - 

12.  Sec.  (1):  Waste  disposal - 

13.  Sec.  (m):  Hygiene  facilities 

14  Sec.  (n):  Medical  surveil¬ 
lance. 

15.  Sec.  (o):  Employee  train¬ 
ing  and  education. 

16.  Sec.  (p):  Precautionary 
signs  and  labels. 

17.  (q):  Recordkeeping... 

18.  Sec.  (r):  Observation  of 

monitoring.  ,  j.  , 

19.  Sec.  (s) :  Effective  dates - Immediately . 

20.  Sec.  (t):  Appendices . Will  be  provided. 


Provides  for  notification  of 
use  and  emergencies. 

Monthly  if  above  limits 
set  by  sec.  (c);  quarterly 
otherwise. 

Required . 

By  way  of  engineering 
and  work  practice  con¬ 
trols  only,  except  in 
certain  circumstances. 

Required . . 


As  provided. 

Do. 

Levels  are  to  retain  the 
present  OSHA  standard 
(29  CFR  1910.1000)  or  if 
none  or  inadequate,  the 
appropriate  levels  based 
on  acute  or  chronic  non- 
carcinogenic  effects. 

Provides  for  notification  of 
use  and  emergencies. 

Monthly  if  above  limits  set 
by  sec.  (c):  quarterly 
othewise. 

Omits  this  requirement. 

By  way  of  engineering  and 
work  practice  controls 
only,  except  in  certain 
circumstances. 

Required. 

Do. 


Some  of  the  requirements.  All  of  the  requirements. ..  All  of  the  requirements. 


Required . 

. do . 

Some  of  the  requirements. 
Required . 


Required . 

. do . 

All  of  the  requirements _ 

Required . 


Required. 

Some  of  the  requirements. 
Required. 


Do. 

.do . 

.  Do. 

. do . 

.  Do. 

.do . 

.  Do. 

As  determined  in  the  pro¬ 
posed  or  final  standard. 
Will  be  provided . 


As  determined  in  the  pro¬ 
posed  or  final  standard. 
Will  be  provided. 


1.  Paragraph  (a) Scope  and  Applica¬ 
tion.  The  three  proposed  model  stand¬ 
ards  would  apply  to  all  workplaces  in  all 
industries,  including  the  general,  con¬ 
struction,  maritime,  and  agriculture  in¬ 
dustries,  wherever  occupational  expo¬ 
sure  to  the  toxic  substance,  as  defined, 
occurs.  The  three  model  standards  also 
provide  for  instances  where  the  standard 
will  be  determined  by  OSHA  not  to  apply, 
if  applicable.  The  wordings  of  the  three 
model  standards,  as  proposed,  are  iden¬ 
tical  in  this  regard,  although  in  their 
application  they  will  obviously  be  dif¬ 
ferent.  See  for  example,  the  differences 
between  the  final  Coke  Oven  Emissions 
Standard  (29  CFR  1910.1029),  the  final 
Vmyl  Chloride  standard  (29  (JFR  1910.- 
1017 »  and  the  recent  Benzene  proposal 
(42  FR  47452) . 

2.  Paragraph  (b) ;  Definitions.  The 
three  proposed  model  standards  contain 
definitions  in  order  to  establish  a  con¬ 
sistent  working  vocabulary.  OSHA  con¬ 
siders  these  definitions  to  be  minimal  in¬ 
sofar  as  the  m(xiel  standards  are  con¬ 
cerned.  There  are  some  differences,  how¬ 
ever,  even  as  proposed,  in  the  three  model 
standards  because  of  deleted  or  addition¬ 
al  requirements  found  in  the  body  of 
each  standard,  as  discussed.  However, 
there  are  no  differences  in  the  definitions 
common  to  the  standards. 

3.  Paragraph  (c) :  Permissible  Expo¬ 
sure  Limits.  The  proposed  ETS  and  the 
model  permanent  standard  for  a  Cate¬ 
gory  I  toxic  substar.'  e  would  require  that 
employee  exposure  to  a  Category  I  toxic 
substance  be  reduced  to  the  lowest  levels 
feasible.  In  practice,  it  may  be  that  the 
permissible  exposure  limits  for  the  ETS 
might  be  higher  or  lower  than  those  pro¬ 


posed  or  promulgated  in  the  permanent 
model  standard  because  of  the  oppor¬ 
tunity  for  a  better  assessment  of  feasi¬ 
bility  during  the  comment  periixi  and 
possible  hearing.  Additionally,  where,  on 
the  basis  of  facts  set  forth  in  the  pro¬ 
posal  or  on  the  record  of  the  public  rule- 
making,  suitable  substitutes  in  certain 
applications  or  uses  are  found  to  exist 
which  are  less  hazardous  to  workers,  the 
Secretary  shall  prohibit,  in  the  per¬ 
manent  standard,  occupational  exposure 
for  such  specific  applications  or  uses. 
This  prohibition  against  (xjcupational 
exposure  is  not  per  se  a  ban  upon  the 
use  of  the  toxic  substance,  unless  other¬ 
wise  noted.  Any  such  use  of  the  toxic  sub¬ 
stance  might,  for  example,  be  safely  con¬ 
tained  in  a  system  that  would  not  create 
any  occupational  exposure  even  when  the 
toxic  substance  were  still  being  used. 

The  policy  decision  to  reduce  expo¬ 
sures  to  as  low  as  feasible,  or  to  pro¬ 
hibit  occupational  exposure  where  suit¬ 
able  substitutes  exist,  is  net  made  with¬ 
out  sound  support.  As  has  been  discussed 
above,  a  no-effect  or  threshold  level 
may  theoretically  exist  for  any  specific 
carcinogen.  As  yet,  however,  there  is  no 
satisfactory  scientific  basis  for  determin¬ 
ing  such  levels  for  any  given  population. 
Thus,  as  has  been  propKjsed,  any  human 
exposure  to  a  carcinogen,  even  at  levels 
below  those  which  induced  positive  ef¬ 
fects  in  man  or  in  test  animals,  would 
be  considered  by  OSHA  to  present  a  po¬ 
tential  cancer  risk  as  a  policy  matter. 
We  do  not  know  whether  “safe”  or  “no¬ 
effect”  levels  exist  for  a  carcinogen  and, 
if  so  what  they  may  be.  Therefore,  at¬ 
tempts  to  set  finite  exposure  limits  are 
not  directed  at  determining  “safe”  levels 


of  exposure  but  rather  are  attempts  to 
determine  the  lowest  feasible  levels. 

OSHA  intends  to  permit  no  deviation 
from  the  general  policy,  that  the  em¬ 
ployee  exposure  limits  in  the  ETS  and 
permanent  Category  I  standard  shall 
always  be  “the  lowest  feasible  level”. 
OSHA  does  not  believe  that  it  should 
deviate,  in  the  substance  by  substance 
rulemakings  themselves,  from  the  posi¬ 
tion  proposed  to  be  established  in  this 
rulemaking,  namely,  that  when  dealing 
with  human  carcinogens  it  is  appropri¬ 
ate  to  set  a  level  which  assures  the  low¬ 
est  feasible  risk  to  workers.  If  and  when 
substantial  evidence  is  available  to  show 
that  “safe”  or  “no-effect”  levels  can  be 
predicted  for  exposure  of  human  beings 
to  carcinogens,  OSHA  will  act  to  amend 
this  basic  policy  decision  reflected  in  this 
set  of  regulations  proposed  today. 

The  two  model  permanent  standards 
for  Category  I  and  Category  n  toxic 
substances  provide  for  permissible  ex¬ 
posure  limits  for  inhalation  over  a  time 
weighted  average  for  an  8  hour  day  and 
a  ceiling  level  for  any  prescribed  appro¬ 
priate  interval  during  that  day.  They 
also  provide  that  no  employee  shall  be 
exposed  to  eye  contact  or  repeated  skin 
contact.  The  only  difference  is  that  in¬ 
sofar  as  the  model  permanent  standard 
for  a  Category  I  toxic  substance  is  con¬ 
cerned,  the  ceiling  level  shall  not  be  over 
five  (5)  times  the  time  weighted  average 
for  the  inhalation  permissible  expKisure 
limit.  This  is  provided  because  statisti¬ 
cally,  an  employer  can  not  generally  as¬ 
sure  that  his  employees’  exposures  are 
below  the  time  weighted  average  limit 
unless  the  ceiling  exposures  are  less  than 
5  times  that  limit. 

Finally,  the  proposed  permanent 
standard  for  a  Category  II  toxic  sub¬ 
stance  differs  markedly  from  the  re¬ 
quirements  for  Category  I  toxic  sub¬ 
stances  concerning  the  permissible  ex¬ 
posure  limits.  This  is  so  because  of  the 
lower  quantity  or  quality  of  the  evidence 
being  relied  upon.  'Thus,  the  model 
standard  for  a  Category  II  toxic  sub¬ 
stance:  (a)  retains  the  present  OSHA 
standard  found  in  29  CFR  1910.1000  or 
(b)  where  none  exists,  sets  an  appropri¬ 
ate  level  based  upon  acute  or  chronic 
effects  of  exposure  other  than  carcino¬ 
genicity  to  the  toxic  substance,  or  (c) 
where  acute  or  chronic  effects  of  expo¬ 
sure  other  than  carcinogenicity  indicate 
that  the  present  OSHA  standard  is  in¬ 
adequate,  lowers  the  exposure  level  from 
the  present  OSHA  standard  to  the  level 
found  appropriate  by  the  Secretary,  in 
the  record,  to  protect  against  such  ef¬ 
fects.  As  has  been  pointed  out  above, 
OSHA  is  concerned  about  this  specific 
provision  of  the  Category  II  model  per¬ 
manent  standard  and  invites  the  widest 
public  comment  as  to  whether  the  low¬ 
ering  or  setting  of  permissible  exposure 
levels  for  such  a  substance  should  await 
a  subsequent  rulemaking,  except  where 
the  Secretary  determines  that  he  has 
sufficient  evidence  in  hand  at  the  time. 

4.  Paragraph  (d) :  Notification  of  Use 
and  Emergencies.  The  three  model 
standards  all  provide  that  within  a  cer¬ 
tain  time  after  the  effective  date  of  each 
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standard,  the  employer  shall  notify 
the  applicable  OSHA  area  office  as  to  the 
address  and  location  of  each  workplace 
in  which  employee  exposure  to  the  toxic 
substance  occurs,  a  brief  description  of 
the  work  operations  and  the  number 
of  employees  that  may  be  exposed. 

In  addition,  the  Category  I  and  n 
proposed  permanent  standards  provide 
that  the  employer  must  also  notify  the 
OSHA  area  office  when  emergencies,  as 
defined,  have  occurred.  If  the  OSHA  area 
office  requests  additional  information 
relevant  to  the  emergency,  the  employer 
will  be  required  to  furnish  such  infor¬ 
mation,  together  with  a  description  of 
measures  taken  to  prevent  future  emer¬ 
gencies  of  a  similar  nature.  The  model 
ETS  does  not  include  this  requirement 
because  it  does  not  require  written  plans 
for  emergency  situations,  for  the  rea¬ 
sons  set  forth  in  paragraph  9  below. 
Moreover,  because  previous  employee  ex¬ 
posures  may  be  at  levels  much  higher 
than  the  ceiling  limits  and  compliance 
with  the  lower  levels  set  by  the  ETS  is 
most  likely  to  be  achieved  by  respirators, 
OSHA  deems  such  requirement  to  be  un¬ 
necessary  or  even  infeasible  for  the  ETS. 
Finally,  in  light  of  the  other  require¬ 
ments  mandated  of  employers  by  the 
ETS,  OSHA  believes  that  such  a  further 
requirement  might  be  overburdensome 
in  the  case  of  most  employers  because 
of  the  short  effective  period  of  the  ETS 
(6  months). 

These  reports  of  use,  and  in  the  case 
of  the  two  model  permanent  standards, 
the  report  of  emergencies,  are  considered 
necessary  and  proper  in  order  to  aid  en¬ 
forcement  activities.  In  addition,  such 
information  is  helpful,  in  the  case  of  the 
rulemaking  concerning  the  permanent 
standard  for  Category  I  toxic  substances, 
in  determining  what  level  of  exposure 
can  feasibly  be  attained  by  way  of  engi¬ 
neering  and  work  practice  controls.  Fi¬ 
nally,  such  reports  are  necessary  in  order 
to  monitor  the  effectiveness  of  standards 
in  protecting  employees  against  occupa¬ 
tional  cancer  and  in  order  to  obtain  in¬ 
formation,  on  a  continuing  basis,  con¬ 
cerning  the  hazards  found  in  the  use  of 
these  toxic  substances. 

OSHA  recognizes  that  the  reporting  of 
use  may  be  a  requirement  of  the  United 
States  Environmental  Protection  Agency 
pursuant  to  the  Toxic  Substances  Con¬ 
trol  Act  of  1976.  OSHA  does  not  desire 
duplication  of  reporting  to  more  than 
one  Federal  agency  and  therefore  directs 
the  attention  of  the  public  to  this  issue 
and  requests  comments  on  ways  to 
achieve  notification  of  use  without  dupli¬ 
cating  reports  concerning  the  use  of  any 
given  toxic  substance.  It  is  OSHA’s  in¬ 
tention  to  enter  into  an  agreement  with 
EPA  reducing,  to  the  maximum  extent 
possible,  any  such  duplication  in  report¬ 
ing  requirements. 

5.  Paragraph  (e) ;  Exposure  Monitor¬ 
ing  and  Measurement.  Tlie  three  model 
standards  require  each  employer  who 
has  a  place  of  employment  where  the 
toxic  substance  is  present  to  monitor  em¬ 
ployees  to  measure  their  exposure  to  the 
toxic  substance  over  an  eight  (8)  hour 
period,  without  regard  to  the  use  of  res¬ 


piratory  protection.  Section  6(b)  (7)  of 
the  Act  (29  U.S.C.  655)  mandates  that 
any  standard  promulgated  under  the  Act 
shall,  where  appropriate,  provide  for 
monitoring  or  measuring  of  employee  ex¬ 
posure  and  in  such  manner  as  may  be 
necessary  for  the  protection  of  employ¬ 
ees.  In  Edition,  section  8(c)  (3)  of  the 
Act  (29  U.S.C.  657)  requires  employers  to 
promptly  notify  any  employee  who  has 
been  or  is  being  exposed  to  toxic  sub¬ 
stances  or  harmful  physical  agents  at 
levels  which  exceed  those  prescribed  by 
an  applicable  occupational  safety  and 
health  standard  and  to  inform  such  em¬ 
ployee  of  the  corrective  action  being 
taken  to  reduce  such  exposures.  Exposure 
monitoring  is  necessary,  therefore,  in 
order  to  determine  whether  employees 
are  being  exposed  to  the  toxic  substance 
at  levels  exceeding  those  prescribed  by 
the  standard  and  therefore  should  be 
notified  as  required  by  the  Act. 

In  addition  to  the  statutory  require¬ 
ments,  there  are  various  other  reasons 
which  make  it  appropriate  for  employers 
to  measure  employee  exposure  to  the 
toxic  substance. 

First,  employers  would  have  a  legal  ob¬ 
ligation  imposed  by  the  individual  stand¬ 
ard  to  assure  that  their  employees  are 
not  exposed  above  the  permissible  ex¬ 
posure  limits.  Exposure  monitoring  in¬ 
forms  the  employer  whether  that  obliga¬ 
tion  is  being  met. 

Second,  if  the  employer  determines 
that  employee  exposures  exceed  the  per¬ 
missible  exposure  limits,  then  there 
would  be  an  obligation  in  the  case  of  a 
p>ermanent  standard  for  Category  I  or 
II  toxic  substances  to  institute  engineer¬ 
ing  and  work  practice  controls  in  order 
to  reduce  exposures  to  the  permissible 
exposure  levels.  Hence,  exposure  moni¬ 
toring  aids  the  evaluation  of  the  effec¬ 
tiveness  of  the  installation  of  engineering 
and  work  practice  controls  and  informs 
the  employer  whether  additional  con¬ 
trols  need  be  instituted.  For  the  same 
reasons,  the  ETS  requires  the  use  of  res¬ 
piratory  protection  whenever  the  per¬ 
missible  exposure  limits  are  exceeded. 

Third,  if  the  permissible  exposure 
limits  are  exceed^,  either  before  all 
feasible  engineering  and  work  practice 
controls  have  been  instituted,  or  after, 
then  there  is  an  obligation  to  use  res¬ 
piratory  protection  to  reduce  exposures. 
The  selection  of  a  particular  respirator 
depends  largely  on  the  level  at  which 
employees  are  being  exposed.  Therefore, 
exposure  monitoring  is  necessary  in  order 
to  determine  whether  respiratory  protec¬ 
tion  is  required  at  all,  and  if  so,  which 
respirator  is  to  be  selected. 

Finally,  the  results  of  exposure  moni¬ 
toring  are  a  necessary  part  of  the  infor¬ 
mation  which  is  required  to  be  supplied 
to  the  physician  to  enable  him  to  per¬ 
form  his  stated  fimctions  under  the 
standard. 

The  three  model  standards  require 
that  the  measurements  be  made  by 
monitoring  which  is  representative  of 
each  employee’s  exposiu'e  to  the  toxic 
substance  over  an  eight-hour  (8)  period 
without  regard  to  the  use  of  respiratory 
protection.  In  order  to  use  the  results  of 


exposure  monitoring  to  evaluate  the 
effectiveness  <rf  the  required  engineering 
and  work  practice  controls,  to  determine 
whether  additional  controls  must  be  in¬ 
stituted,  and  to  ascertain  which,  if  any, 
respirator  must  be  used,  it  is  necessary  to 
know  employee  exposure  levels  without 
regard  to  the  use  of  respiratory  protec¬ 
tion.  Exposure  measurements  of  each  in¬ 
dividual  employee  would,  of  course,  be 
the  best  indication  of  that  employee’s 
exposure.  However,  OSHA  believes  that 
this  may  be  too  burdensome  and  moni¬ 
toring  which  is  truly  representative  of  an 
employee’s  exposure  would  provide  the 
necessary  information  with,  in  many  in¬ 
stances.  fewer  samples.  It  should  be 
noted  that  individual  exposure  measure¬ 
ments  would  certainly  be  considered  to 
be  representative  and  are  not  precluded 
by  this  requirement. 

All  three  model  standards  require  that 
whenever  there  has  been  a  production, 
process,  control  or  personnel  change 
which  may  result  in  new  or  additional 
exposures  to  the  toxic  substance  or 
whenever  the  employer  has  any  other 
reason  to  suspect  an  increase  in  em¬ 
ployee  exposure,  the  employer  shall  re¬ 
peat  the  required  monitoring  and  meas¬ 
urements  for  those  employees  affected  by 
such  change  or  increase.  This  is  neces¬ 
sary  so  that  the  employer  may  take  the 
appropriate  actions  required,  such  as 
providing  the  appropriate  respirator  pro¬ 
tection  or  instituting  engineering 
controls. 

The  three  model  standards  require  an 
employer  to  notify  each  employee  in 
writing  of  that  employee’s  representative 
exposure  measurement  within  five  work¬ 
ing  days  after  receipt  of  the  results  of 
any  required  measurement.  Section  8(c) 
(3)  of  the  Act  (49  U.S.C.  667)  requires 
employers  to  promptly  notify  an  em¬ 
ployee  who  is  exposed  in  excess  of  the 
permissible  exposure  limit.  The  standard 
extends  that  right  to  employees  exposed 
at  or  below  the  permissible  exp>osure 
limits  and  establishes  the  time  period  in¬ 
volved.  OSHA  believes  that  informing 
employees  of  their  exposure  measure¬ 
ment,  at  or  below  the  permissible  ex¬ 
posure  limits,  contributes  to  their  under¬ 
standing  of  their  work  ahd  its  attendant 
hazards,  particularly  where  no  level  of 
exposure  is  “safe”  and  the  level  that  is 
set  solely  a  feasibility  level.  The  success 
of  a  control  strategy  that  so  intimately 
involves  worker  cooperation  is  highly  de¬ 
pendent  on  such  understanding.  A  period 
of  five  (5)  working  days  is  believed  to  be 
a  reasonable  time  in  which  to  notify  the 
employees.  The  five  day  limit  fulfills  the 
statutory  requirement  of  promptness,  yet 
accommodates  the  need  to  allow  time  for 
the  written  notification  to  be  completed. 

Section  8(c)  (3)  of  the  Act  (29  U.S.C. 
657)  also  provides  that  whenever  meas¬ 
urement  results  indicate  that  an  em¬ 
ployee  is  exposed  in  excess  of  the  per¬ 
missible  exposure  limits,  the  employer 
must  also  notify  the  employee  of  the  cor¬ 
rective  action  being  taken  to  reduce  ex¬ 
posure  to  or  below  the  permissible  ex¬ 
posure  limits.  The  three  model  standards 
all  incorporate  this  statutory  obligation. 


FEDERAL  REGISTER,  VOL.  42,  NO.  192— TUESDAY,  OCTOBER  4,  1977 


54176 


PROPOSED  RULES 


The  employer  is  also  required  to  use 
a  method  of  monitoring  and  measure¬ 
ment  with  an  accuracy  <at  a  confidence 
level  of  95%)  of  not  more  than  plus 
or  minus  an  appropriate  level  to  be  de¬ 
termined  in  each  specific  rulemaking 
pursuant  to  this  subpart. 

6.  Paragraph  (/>.•  Regulated  Areas. 
The  model  permanent  standard  for  a 
Category  I  toxic  substance  provides  that 
when  employee  exposure  is  in  excess  of 
the  permissible  exposure  limits,  with¬ 
out  regard  to  respiratory  protection,  the 
employer  must  establish  a  regulated  area 
and  limit  access  to  those  areas  to  au¬ 
thorized  persons.  The  purpose  of  these 
requirements  is  to  limit  the  risk  of  ex¬ 
posure  to  as  few  employees  as  possible. 
OSHA  believes  these  requirements  will 
allow  operation  to  continue  without  im- 
due  interference,  considering  the  dan¬ 
gerous  hazard  to  which  the  workers  are 
exposed. 

The  model  ETS  does  not  include  a 
requirement  for  the  designation  of  reg¬ 
ulated  areas.  As  has  been  explained,  the 
ETS  requirements  are  those  that  OSHA 
has  determined  and  believes  can  gen¬ 
erally  be  instituted  immediately  or  fair¬ 
ly  quickly.  Yet,  before  a  regulated  area 
is  required,  employers  would  be  required 
to  monitor  to  determine  which,  if  any, 
employees  are  exposed  to  the  toxic  sub¬ 
stance  over  the  permissible  exposure 
limits.  OSHA  believes  that  with  the  pres¬ 
ent  requirements  of  the  model  ETS,  it 
would  not  be  feasible  in  many  cases  to 
add  this  additional  requirement  to  the 
model  ETS. 

The  model  permanent  standard  for  a 
Category  II  toxic  substance  also  does 
not  include  the  requirement  for  regu¬ 
lated  areas.  OSHA  believes,  as  has  been 
pointed  out,  that  Category  II  substances 
are  those  substances  with  substantially 
less  quantitative  and  qualitative  proof 
of  carcinogencity  than  the  Category  I 
toxic  substances.  In  other  words,  these 
substances  probably  have  not  been  reg¬ 
ulated  in  the  past  by  any  federal  agency 
insofar  as  carcinogenicity  is  concerned. 
Thus,  OSHA  believes  that  requiring  reg¬ 
ulated  areas  in  the  model  proposed  per¬ 
manent  standard  for  Category  II  toxic 
substances  would  be  too  burdensome  a 
•requirement  based  on  the  quality  or 
quantity  of  evidence  required  to  trigger 
a  Category  II  classification. 

7.  Paragraph  (g) :  Methods  of  Com¬ 
pliance.  (a)  The  model  permanent 
standards.  The  model  permanent  stand¬ 
ards  simply  restate  OSHA’s  current  po¬ 
licy  that  feasible  engineering  and  work 
practice  controls  must  be  used  as  the 
primary  methods  to  reduce  employee  ex¬ 
posure  to  or  below  the  permissible  ex¬ 
posure  limits.  They  would  require  the 
employer  to  immediately  institute  fea¬ 
sible  engineering  and  work  practice  con¬ 
trols  to  reduce  employee  exposures  to  or 
below  the  permissible  limits,  except  in 
situations  where  the  employer  proves 
that  such  controls  are  infeasible.  Fur¬ 
ther,  in  situations  where  feasible  en¬ 
gineering  and  work  practice  controls 
are  insufficient  to  reduce  exposure  to 
the  permissible  limits,  they  must  none¬ 


FCDEtAL 


theless  be  used  to  reduce  exposures  to 
the  lowest  achievable  level,  and  then  be 
supplemented  by  the  use  of  respiratory 
protection.  In  addition,  a  program  must 
be  established  and  implemented  to  re¬ 
duce  exposures  to  within  the  permis¬ 
sible  exposure  limits  or  to  the  greatest 
extent  feasible,  solely  by  means  of  en¬ 
gineering  and  work  practice  controls. 
Written  plans  for  this  program  must 
be  developed  and  be  furnished  upon  re¬ 
quest  for  examination  and  copying  to 
representatives  of  the  Assistant  Secre¬ 
tary'  and  the  Director.  These  plans  must 
be  reviewed  and  updated  periodically  to 
reflect  the  current  status  of  exposure 
control. 

As  has  been  pointed  out  time  and  time 
again  in  OSHA  rulemaking  proceedings, 
respirators  are  the  least  satisfactory 
means  of  control  because  of  difficulties 
inherent  in  their  design  and  use.  Respi- 
i:ators  are  capable  of  providing  good  pro¬ 
tection  only  if  they  are  properly  selected 
for  the  types  and  concentrations  of  air¬ 
borne  contaminants  present,  properly 
fitted  and  refitted  to  the  employee,  worn 
by  the  employee,  and  replaced  when  they 
have  ceased  to  provide  protection.  While 
it  is  theoretically  possible  for  all  of  these 
conditions  to  be  met,  it  is  more  often  the 
case  that  they  are  not.  Consequently,  the 
protection  of  employees  by  respirators 
is  not  always  effective  and  is  therefore 
permitted  only  in  certain  specified  cir¬ 
cumstances.  For  example,  proper  facial 
fit  is  essential,  but  due  to  variations  in 
individuai  facial  dimensions,  and  the 
limited  range  of  facepiece  configura¬ 
tions,  such  fit  is  difficult  to  achieve. 
Often  the  work  involved  is  strenuous  and 
the  increased  breathing  resistance  of  the 
respirator  reduces  their  acceptability  to 
employees.  Safety  problems  presented  by 
respirators  must  also  be  considered. 
Respirators  limit  vision.  Speech  is  also 
limited.  Voice  transmission  through  a 
respirator  can  be  difficult,  annoying  and 
fatiguing.  Movement  of  the  jaw  in  speak¬ 
ing  also  causes  leakage.  Communication 
may  make  the  difference  between  a  safe, 
efficient  operation,  on  the  one  hand,  and 
confusion  and  panic,  especially  in  diffi¬ 
cult  and  dangerous  jobs,  on  the  other 
hand.  Also  skin  irritation  can  result  from 
wearing  a  respirator  in  hot,  humid  con¬ 
ditions  and  such  irritation  can  cause 
considerable  distress  and  disrupt  work 
schedules.  The  extent  of  this  problem  is 
even  greater  where  the  toxic  substance 
is  a  skin  irritant  and  becomes  trapped 
between  the  respirator  facepiece  and  the 
skin. 

It  is  clear  therefore  that  respirators 
cannot  be  considered  as  the  primary 
means  of  employee  health  protection. 
Nevertheless,  they  do  provide  some  pro¬ 
tection  and  OSHA  has  concluded  there¬ 
fore  that  under  certain  circumstances, 
the  employees  must  use  the  respirators 
provided. 

(b)  The  Model  ETS.  OSHA  has  indi¬ 
cated  herein  that  the  provisions  of  the 
model  ETS  are  intended  to  require  only 
those  things  which  are  possible  to  achieve 
immediately  or  within  a  very  short  pe¬ 
riod  of  time.  While  the  model  ETS  there¬ 
fore  states  that  OSHA  prefers  the  re¬ 


duction  of  employee  exposure  by  way  of 
engineering  and  work  practice  controls, 
it  also  states  that  OSHA  recognizes,  as 
a  very  practical  matter,  that  in  many  in¬ 
stances,  the  immediate  reduction  of  ex¬ 
posure  will  be  primarily  through  the  use 
of  respiratory  protection,  with  all  of  the 
inadequacies  stated  above,  and  the  in¬ 
stitution  of  good  housekeeping  practices 
such  as  the  prohibitions  against  the 
blowing  of  dust  containing  the  toxic  sub¬ 
stance  or  the  permitting  of  open  con¬ 
tainers  and  vessels  of  liquids  containing 
the  toxic  substances.  The  methods  of 
compliance,  therefore,  are  a  major  dif¬ 
ference  between  the  model  ETS  and  the 
model  6(b)  proposed  and  final  standards. 
One  other  major  and  distinctive  feature 
of  the  model  ETS  is  the  requirement  that 
during  the  effective  period  of  the  ETS 
(6  months),  the  affected  employers  must 
look  down  the  road  to  the  model  perma¬ 
nent  standard  for  the  Category  I  toxic 
substance  and  start  planning  how  to  re¬ 
duce  exposures  to  the  lowest  feasible 
levels  solely  by  way  of  engineering  and 
work  practice  controls.  Thus,  OSHA  an¬ 
ticipates  that  by  such  requirements,  de¬ 
layed  effective  dates  of  the  permanent 
standard  can  be  limited  or  perhaps 
avoided  altogether,  hastening  the  reduc¬ 
tion  of  employee  exposure  to  the  toxic 
substance.  Because  of  the  general  irre¬ 
versibility  of  cancer  as  pointed  out  above, 
OSHA  considers  the  early  reduction  of 
employee  exp>osures  the  most  significant 
provision  in  decreasing  the  gravity  of  the 
risk  of  contracting  cancer. 

8.  Paragraph  (h) :  Respiratory  Protec¬ 
tion.  The  model  ETS  provides  that, 
whenever  the  permissible  exposure  limits 
are  exceeded,  the  employer  shall  assure 
that  the  employees  use  respirators.  The 
two  model  proposed  and  final  standards, 
however,  require  that  respirators  be  used 
to  achieve  compliance  with  the  permis¬ 
sible  exposure  limits  only  during  the  time 
period  necessary  to  install  or  implement 
feasible  engineering  and  work  practice 
controls,  in  work  operations  in  which 
such  controls  are  not  technically  feasible 
or  are  not  yet  sufficient  to  reduce  expo¬ 
sure  to  the  permissible  limit,  or  in 
emergencies. 

The  three  model  standards  require 
that  the  employee  be  properly  trained  to 
wear  the  respirator,  to  know  why  the 
respirator  is  needed  and  to  understand 
the  limitations  of  the  respirator.  An  un¬ 
standing  of  the  hazards  involved  is  nec¬ 
essary  to  enable  the  employee  to  take 
steps  for  his  or  her  own  protection.  The 
respiratory  protection  program  imple¬ 
mented  by  the  employer  must  conform  to 
the  program  set  forth  in  29  CFR  1910.134. 
This  section  contains  basic  requirements 
for  proper  selection,  use,  cleaning,  and 
maintenance  of  respirators. 

The  three  proposed  model  standards 
also  contain  a  respirator  selection  table 
(Table  I)  so  the  employer  will  be  in¬ 
formed  of  and  provide  the  type  of  res¬ 
pirator  which  affords  the  proper  degree 
of  protection  based  on  the  airborne  con¬ 
centrations  of  the  toxic  substance. 

To  prevent  skin  irritation  and  to  min¬ 
imize  the  discomfort  of  respirator  use, 
the  three  model  standards  require  that 
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employees  must  be  allowed  to  periodical¬ 
ly  wash  their  faces  and  respirator  face- 
pieces  in  order  to  remove  any  accumula¬ 
tion  of  the  toxic  substance  or  to  reduce 
the  chance  of  irritation  from  the  wear¬ 
ing  of  the  facepiece  itself,  such  as  a  heat 
rash. 

9.  Paragraph  (i) ;  Emergency  Situa¬ 
tions.  The  two  model  permanent  stand¬ 
ards  provide  that  written  plans  for  emer¬ 
gency  situations  be  developed.  They 
further  require  that  some  type  of  alarm 
or  warning  system  be  devised  to  ade¬ 
quately  alert  employees  of  the  emer¬ 
gency.  Finally,  the  two  model  standards 
provide  for  evacuation  of  all  employees 
from  the  area  except  those  engaged  in 
correcting  the  emergency. 

The  model  ETS  does  not  provide  such  a 
requirement.  As  has  been  pointed  out 
under  methods  of  compliance,  OSHA 
recognizes  that  respirators  may  be  the 
primary  method  used  to  reduce  employee 
exposure  in  the  short  term  under  the 
ETS.  Thus,  the  requirements  concerning 
emergencies  provided  for  by  the  two  mod¬ 
el  proposed  and  final  standards  would 
not  appear  to  be  necessary  or  in  some 
cases  attainable  for  the  ETS. 

10.  Paragraph  (j) :  Protective  Cloth¬ 
ing  and  Equipment.  The  three  model 
standards  require  the  employer  to  pro¬ 
vide  and  assure  that  employees,  who  are 
subject  to  skin  or  any  eye  contact,  use 
protective  clothing  or  equipment  such  as 
goggles  in  order  to  minimize  these  haz¬ 
ards. 

Basically,  the  requirements  of  the 
three  model  standards  are  the  same.  The 
three  model  standards  also  require  that 
the  employer  clean,  launder,  or  dispose 
of  the  required  protective  clothing  to 
eliminate  any  potential  exposure  that 
might  result  were  the  clothing  to  be 
laundered  by  the  employee  at  home  or 
in  a  commercial  laundry. 

The  three  model  standards  also  require 
that  protective  clothing  be  provided  in 
a  clean  and  dry  condition  at  appropriate 
times.  Since  repeated  skin  contact  with 
many  toxic  substances,  as  proposed  to 
be  regulated  herein,  creates  a  potential 
for  skin  cancer,  OSHA  believes  that  the 
regular  cleaning  of  contaminated  work 
clothing  plays  an  important  role  in  the 
prevention  of  this  hazard.  More  impor¬ 
tant,  this  requirement  prevents  increased 
exposure  to  airborne  concentrations  of 
the  toxic  substance  released  from  the 
contaminated  clothing.  The  three  model 
standards  also  require  that  protective 
clothing  and  equipment  be  maintained 
and  replaced  as  needed  in  order  to  en¬ 
sure  effectiveness. 

The  two  model  permanent  standards 
provide  that  the  employer  assure  that  all 
protective  clothing  is  removed  at  the  end 
of  each  work  shift,  only  in  change  rooms, 
and  that  the  clothing  that  is  to  be  laun¬ 
dered,  cleaned,  or  disposed  of  be  placed 
in  a  closable  container  in  the  change 
room.  The  purpose  in  requiring  such  a 
container  is  to  prevent  the  contaminants 
on  the  clothing  from  coming  into  con¬ 
tact  with  an  individual  handling  the  con¬ 
tainer  or  being  released  in  the  change 
room.  Since  the  container  is  to  be  lo¬ 
cated  in  the  change  room,  it  is  appro¬ 


priate  to  limit  the  removal  of  contam¬ 
inated  clothing  to  that  area. 

Finally  the  three  model  standards  re¬ 
quire  employers  to  inform  those  who 
handle  the  contaminated  articles  of  the 
potentially  harmful  effects  of  exposure 
to  the  toxic  substance.  This  provision  is 
designed  to  make  clear  the  need  to  use 
proper  care  in  handling  of  the  contam¬ 
inated  articles. 

11.  Paragraph  (k) :  Housekeeping .  Re¬ 
moval  and  prevention  of  accumulations 
of  the  toxic  substance  dust  and  liquid 
deposits  on  all  surfaces  in  the  workplace 
are  important  aspects  in  minimizing  em¬ 
ployee  exposure,  particularly  in  the  case 
of  a  Category  II  toxic  substance  where 
there  may  not  be  a  mandatory  reduction 
in  the  present  permissible  exposure  lim¬ 
its,  per  se.  To  assure  that  the  toxic  sub¬ 
stance  is  not  reintroduced  into  the  work¬ 
place  air,  all  three  model  standards  pro¬ 
hibit  dry  sweeping  or  the  use  of  com¬ 
pressed  air  for  cleaning  of  floors  and 
other  surfaces  where  the  toxic  substance 
dust  or  liquid  deposits  are  found. 

As  important,  all  three  model  stand¬ 
ards  require  that  when  the  toxic  sub¬ 
stance  is  present  in  a  liquid  form,  or  as 
a  resultant  vapor,  that  all  containers  or 
vessels  shall  be  enclosed  to  the  maximum 
extent  feasible  and  tightly  covered  when 
not  in  use. 

12.  Paragraph  (1)  .•  Waste  Disposal. 
For  disposal  of  waste,  scrap,  equipment 
or  debris  containing  the  toxic  substance, 
the  three  model  standards  require  that 
such  substance  be  collected  and  disposed 
in  sealed  bags  or  other  closed  containers 
which  will  prevent  dispersion  of  the  toxic 
substance  outside  of  the  container. 

13.  Paragraph  (m) :  Hygiene  Facilities 
and  Practices.  As  to  the  three  model 
standards,  there  are,  generally,  the  same 
provisions  for  hygiene  facilities  and 
practices  as  are  provided  by  present 
OSHA  standards,  as  mandated  by  29 
CFR  1910.141. 

The  two  model  permanent  standards 
also  add  other  requirements.  For  exam¬ 
ple,  the  model  proposed  and  final  stand¬ 
ard  for  a  Category  I  toxic  substance  also 
requires  that  positive  pressured.  Altered 
air  lunchrooms  be  provided  and  readily 
accessible  for  employees  whenever  food 
or  beverages  are  consumed  in  the  work¬ 
place.  These  lunchrooms  must  be  pro¬ 
vided  and  readily  accessible  to  encourage 
employees  to  make  use  of  them.  Positive 
pressure  Altered  air  is  required  to  create 
a  lunchroom  with  a  relatively  emission 
free  air  supply  and  to  minimize  the 
amount  of  air  from  outside  the  lunch¬ 
room  blowing  inside  whenever  the  door 
is  opened.  The  air  supply  is  also  required 
to  be  temperature  controlled  so  that  the 
lunchroom  does  not  become  unbearably 
hot  in  the  summer  or  cold  in  the  winter, 
making  employees  reluctant  to  use  it.  In 
addition,  a  lunchroom  with  a  tempera¬ 
ture  controlled  air  supply  will  encourage 
employees  not  to  leave  the  door  open  in 
order  to  lower  the  temperature  in  hot 
weather,  thus  minimizing  the  opportuni¬ 
ties  for  air  contaminated  with  the  toxic 
substance  to  blow  into  the  lunchroom. 

Second,  the  model  permanent  stand¬ 
ards  for  Category  I  and  Caegory  II  toxic 


substances  require  the  use  of  hygiene 
practices  and  facilities  which  are  in¬ 
tended  to  remove  the  toxic  substance  col¬ 
lected  on  employees.  The  standards  do 
this  by  requiring  that  the  employer  as¬ 
sure  that  employees  wash  their  hands 
and  faces  prior  to  eating.  Since  washing 
is  required,  the  model  standards  also  re¬ 
peat  the  existing  obligation  to  provide 
washing  facilities  and  lavatories  in  ac¬ 
cordance  with  29  CFR  1910.141(d)  (1) 
and  (2) . 

The  two  model  permanent  standards 
for  Category  I  and  Category  II  toxic 
substances  require  the  employer  to  pro¬ 
vide  change  rooms  equipped  with  storage 
facilities  for  street  clothes  and  separate 
storage  facilities  for  protective  clothing 
and  equipment  as  is  presently  provided 
by  29  CFR  1910.141.  The  purpose  of  this 
requirement  is  to  reduce  the  possibility 
of  an  employee  having  skin  contact  with 
the  toxic  substances  which  collect  on  the 
employee’s  street  clothes  as  a  result  of 
those  clothes  having  been  in  the  same 
storage  facility  as  the  employee’s  con¬ 
taminated  protective  clothing  and  equip¬ 
ment.  It  should  again  be  noted  that  this 
requirement  repeats  the  existing  obliga¬ 
tion  to  provide  change  rooms  in  §  1910.- 
141(e)  of  this  Part. 

In  addition  to  requiring  shower  facili¬ 
ties,  the  model  proposed  and  final  stand¬ 
ards  require  showering  at  the  end  of 
each  work  shift.  This  action  can,  in  cer¬ 
tain  cases  prevent  skin  cancer  among 
workers.  In  addition,  and  as  importantly, 
it  reduces  the  employee’s  overall  expo¬ 
sure  to  the  toxic  substance.  OSHA  be¬ 
lieves  that,  although  some  allege  that 
workers  currently  engage  in  this  prac¬ 
tice,  it  is  usually  not  the  case.  ’Thus, 
OSHA  believes  that  it  is  necessary  to 
create  a  legal  obligation  to  do  so,  in 
order  to  assure  that  this  practice  is  con¬ 
tinued  or  created.  The  model  standards 
also  require  shower  facilities  which  com¬ 
ply  with  29  CFR  Part  1910.141(d)  (3) . 

’The  model  standards  also  require  that 
employers  assure  that  employees  do  not 
apply  cosmetics  in  the  regulated  area. 
’This  is  intended  to  prevent  employees 
from  sealing  the  toxic  substance  onto 
their  skin. 

OSHA  invites  comments  on  these  para¬ 
graphs  of  the  model  standards.  Basically, 
as  pointed  out,  the  additional  Category  I 
requirements  to  those  already  imposed 
by  29  CFR  1910.141  for  hygiene  facili¬ 
ties  are  capital  intensive.  In  regulating 
Category  II  substances,  OSHA  is  relying 
upon  evidence  insufficient  to  justify 
treating  the  substance  as  a  full-blown 
carcinogen.  Thus,  the  lower  standard  of 
regulation,  but  with  what  OSHA  believes 
is  an  adequate  margin  of  health  and 
safety  commensurate  with  the  quality 
and  quantity  of  evidence. 

14.  Paragraph  -(n)  .•  Medical  Surveil¬ 
lance.  The  three  model  standards  require 
that  each  employer  institute  a  medical 
surveillance  program  for  all  employees 
who  are,  or  will  be,  exposed  to  the  toxic 
substance.  OSHA  believes  that  a  medical 
surveillance  program  is  appropriate  in 
dealing  with  the  problem  of  employee 
exposure  to  Category  I  or  II  toxic  sub¬ 
stances;  hence,  pursuant  to  the  Act,  this 
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standard  has  prescribed  it.  The  author¬ 
ity,  indeed  the  requirement,  to  include 
medical  surveillance  in  an  OSHA  stand¬ 
ard  is  found  in  subsection  6(b)(7)  of  the 
Act: 

*  *  *  where  appropriate,  any  such  stand¬ 
ard  promulgated  under  subsection  6(b)  shall 
prescribe  the  type  and  frequency  of  medical 
examinations  or  other  tests  which  shall  be 
made  available,  by  the  employer  or  at  his 
cost,  to  employees  exposed  to  such  employ¬ 
ment  related  hazards  in  order  to  most  effec¬ 
tively  determine  whether  the  health  of  such 
employees  Is  adversely  affected  by  such 
exposure. 

The  three  model  standards  require 
that  the  medical  surveillance  program 
provide  each  covered  employee  with  an 
opportunity  for  medical  examination.  As 
noted  above,  the  authority  and  require¬ 
ment  for  this  provision  is  found  in  sec¬ 
tion  6(b)(7)  of  the  Act. 

All  examinations  and  procedures  are 
required  to  be  performed  by  or  under  the 
supervision  of  a  licensed  physician  and 
provided  without  cost  to  the  employee. 
While  the  physician  will  usually  be  se¬ 
lected  by  the  employer,  the  standard  does 
not  so  mandate,  leaving  the  employer 
free  to  institute  alternative  procedures 
such  as  joint  selection  with  the  employee 
or  selection  by  the  employee.  Clearly,  a 
licensed  physician  is  the  appropriate  per¬ 
son  to  be  conducting  a  medical  exami¬ 
nation.  How’ever,  certain  parts  of  the  re¬ 
quired  examination  (e.g.  taking  of  a  his¬ 
tory)  do  not  necessarily  require  a  physi¬ 
cian’s  expertise  and  may  be  conducteil  by 
another  person  under  the  supervision  of 
the  physician.  As  noted  above,  the  Con¬ 
gress  has  mandated,  by  reason  of  sec¬ 
tion  6(b)(7)  of  the  Act,  that  medical 
examinations  and  procedures  required 
by  OSHA  standards  be  provided  at  no 
cost  to  the  employee. 

The  three  mc>del  standards  provide 
that  a  work  history,  medical  history  and 
medical  examination  be  performed.  The 
purpose  of  this  requirement  is  to  estab¬ 
lish  a  baseline  health  condition  against 
which  changes  in  an  employee’s  health 
may  be  compared  in  the  detection  of 
changes  in  physical  condition. 

The  model  standards  leave  blank  the 
specific  medical  protocols  for  the  exami¬ 
nation.  The  various  tests  that  comprise 
the  medical  examination  to  be  prescribed 
in  the  individual  rulemakings  are  deter¬ 
mined  by  the  specific  toxicology  and 
effects  of  each  substance.  The  tests  are 
designed  to  be  used  in  an  initial  assess¬ 
ment  of  an  employee’s  health  and  to  de¬ 
tect  changes  in  health  which  may  (xjcur 
are  to  be  required  as  appropriate.  Of 
course,  if  additional  tests  and  proce¬ 
dures  are  appropriate  for  a  given  sub¬ 
stance,  they  may  be  added  in  the  spe¬ 
cific  rulemaking  covering  that  substance. 

The  three  model  standards  require 
that  the  employer  provide  the  physician 
with  certain  specified  information.  This 
information  includes  a  copy  of  the  reg¬ 
ulation,  a  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  the  em¬ 
ployee’s  exposure,  the  results  of  the 
employee’s  exposure  measurement,  if 
any  personal  protective  equipment  is 
used  or  is  to  be  used,  and  information 
from  previous  medical  examinations  of 


the  affected  employee  to  the  extent  that 
they  are  not  readily  available  to  the 
physician.  The  purpose  in  making  this 
information  available  to  the  physician  is 
to  aid  in  the  evaluation  of  the  employee’s 
fitness  to  wear  personal  protective  equip¬ 
ment  when  required.  It  should  be  noted 
that  the  three  model  standards  do  not 
require  that  a  copy  of  the  regulation  be 
given  to  the  physician  for  each  employee. 
One  copy  would  be  sufficient,  provided 
the  employer  assures  that  the  physician 
is  aware  of  which  employees  are  cov¬ 
ered  by  this  standard.  Items  that  relate 
to  individual  employees  or  categories  of 
employees  (such  as  the  description  of 
job  duties)  need  be  transmitted  to  the 
physician  only  once,  unless,  for  example, 
the  duties  change.  Exposure  measure¬ 
ments  will  be  cumulative  so  that  the 
results  of  each  monitoring  are  to  be  sent, 
to  the  physician.  However,  since  sam¬ 
pling  will  be  done  on  a  representative 
basis,  the  language  of  the  three  model 
standards  require  the  physician  to  be 
given  either  the  employee’s  actual  ex¬ 
posure  measurements,  if  available,  or  the 
estimated  level  of  the  employee’s  expo¬ 
sure  based  on  the  relevant  representative 
measurements. 

’The  employer  is  required  to  obtain  a 
written  opinion  from  the  examining  phy¬ 
sician  containing:  the  physician’s  opin¬ 
ion  as  to  whether  the  employee  has  any 
detected  medical  conditions  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  health  from  ex¬ 
posure  to  the  toxic  substance;  the  results 
of  the  medical  tests  performed;  any  rec¬ 
ommended  limitations  upon  the  em¬ 
ployee’s  exposure  to  the  toxic  substance 
an(i  upon  the  use  of  protective  clothing 
and  equipment  such  as  respirators;  and  a 
statement  that  the  employee  has  been 
orally  informed  by  the  physician  of  any 
medical  conditions  which  require  further 
examination  or  treatment.  This  wrritten 
opinion  must  not  reveal  specific  findings 
or  diagnoses  imrelated  to  occupational 
exposure,  and  a  copy  of  the  opinion  must 
be  provided  to  the  affected  employee.  The 
purpose  in  requiring  the  examining  phy¬ 
sician  to  supply  the  employer  with  a 
written  opinion  containing  the  above- 
mentioned  analyses  is  to  provide  the  em¬ 
ployer  with  a  medical  basis  to  aid  in  his 
determination  of  the  employee’s  initial 
placement  and  continuing  capability  to 
use  protective  clothing  and  equipment  of 
employees.  Requiring  that  the  opinion  be 
in  written  form  will  serve  as  an  objective 
check  that  employers  have  actually  had 
the  benefit  of  the  information  in  making 
these  determinations.  Likewise,  the  re¬ 
quirement  that  the  employee  be  provided 
with  a  copy  of  the  physician’s  written 
opinion  will  assure  that  the  employee  is 
informed  of  the  results  of  the  medical 
examination  and  may  take  any  appro¬ 
priate  action.  The  purpose  in  requiring 
that  specific  findings  or  diagnoses  unre¬ 
lated  to  occupational  exposure  not  be  in¬ 
cluded  in  the  written  opinion  is  to  en¬ 
courage  employees  to  submit  to  medical 
examination  by  removing  the  fear  that 
employers  may  find  out  Information 
about  their  physical  condition  that  has 
no  relation  to  occupational  exposures. 


15.  Paragraph  (o)  .•  Employee  Informa¬ 
tion  and  Training.  The  three  model 
standards  uniformly  require  the  employ¬ 
er  to  provide  a  training  program  for  em¬ 
ployees  exposed  to  the  toxic  substance. 
OSHA  believes  that  an  information  and 
training  program  is  essential  for  the  pro¬ 
tection  of  employees  because  an  employee 
can  do  much  to  protect  himself  if  he  is 
informed  of  the  nature  of  the  hazards  in 
his  w’orkplace.  To  be  effective,  an  em¬ 
ployee  education  system  must,  at  the 
minimum,  apprise  the  employee  of  the 
specific  hazards  associated  with  his  work 
environment.  For  this  reason,  the  em¬ 
ployer  would  be  required  to  inform  each 
employee  exposed  to  the  toxic  substance 
of  the  nature  of  the  toxic  substance’s  re¬ 
lated  health  problems;  the  necessity  for 
exposure  control  and  the  medical  and 
industrial  hygiene  monitoring  programs. 

The  three  model  standards  also  require 
that  the  training  program  be  provided 
at  least  annually.  The  content  of  the 
training  program  is  intended  to  apprise 
the  employees  of:  (1)  the  hazards  to 
which  they  are  exposed:  (2)  the  neces¬ 
sary  steps  to  protect  themselves,  includ¬ 
ing  avoiding  unnecessary  exposures, 
respiratory  protection  and  medical  sur¬ 
veillance;  (3)  their  role  in  reducing  ex¬ 
posures  to  the  toxic  substance  and  (4) 
their  rights  under  the  standard.  Section 
6(b)(7)  of  the  Act  makes  it  clear  that 
these  are  appropriate  goals  of  an  em¬ 
ployee  training  program,  and  the  mcxlel 
standards,  therefore,  include  them. 

The  employer  is  required  to  make  a 
copy  of  the  mcxlel  ETS  and  proposed  and 
final  standards,  as  applicable,  as  well  as 
the  appendices  available  to  the  affected 
employees.  This  requirement,  in  combi¬ 
nation  with  the  review  provided  for  as 
part  of  the  training  program,  is  intended 
to  assure  that  employees  understand 
hazards  and  the  reqiiirements  of  the 
applicable  standard. 

The  employer  is  also  required  to  pro¬ 
vide,  upon  request,  all  materials  relating 
to  the  training  program  to  the  Secretary 
and  the  Director.  This  is  intended  to  pro¬ 
vide  an  objective  check  of  compliance 
with  the  content  requirements  of  the 
applicable  standard. 

16.  Paragraph  (p).  Signs  and  Labels. 
The  three  model  standards  require  the 
use  of  signs  and  labels,  with  the  two 
model  standards  for  a  Category  I  toxic 
substance  requiring  the  warning  of 
“Cancer  Hazard.”  The  model  proposed 
and  final  standard  for  a  Category  n  toxic 
substance  requires  the  warning  of  “Po¬ 
tential  Cancer  Hazard.”  OSHA  believes 
that  it  is  important,  and  indeed  section 
6(b)  (7)  of  the  Act  requires,  that  appro¬ 
priate  forms  of  warning,  as  necessary,  be 
used  to  apprise  employees  of  the  hazards 
to  which  they  are  exposed  in  the  course 
of  their  employment.  OSHA  believes,  as 
a  matter  of  policy,  that  employees  should 
be  given  the  opportunity  to  make  in¬ 
formed  decisions  as  to  whether  to  work 
at  a  job  under  the  particular  working 
conditions  extant.  Furthermore,  OSHA 
believes  that  when  the  control  of  poten¬ 
tial  safety  and  health  problems  involves 
the  cooperation  of  employees,  the  success 
of  such  a  program  is  highly  dependent 
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upon  the  employee’s  understanding  of 
the  hazards  attendant  to  that  job. 

In  light  of  the  serious  nature  of  the 
hazard  of  exposure  to  carcinogens, 
OSHA  does  not  believe  that  periodic 
training  alone  will  adequately  apprise 
employees  of  the  carcinogenic  hazard. 
However,  coupled  with  the  training  re¬ 
quirements,  OSHA  believes  that  the  re¬ 
quirement  to  post  signs  will  adequately 
do  so.  Additionally,  the  appearance  of 
the  phrase  “cancer  hazard’’  or  “poten¬ 
tial  cancer  hazard”  on  the  warning  sign 
assure  that  employees  are  actually  being 
informed  of  this  hazard. 

Since  even  persons  who  are  exposed 
to  a  carcinogen  only  occasionally  may 
face  an  increased  risk  of  cancer,  OSHA 
does  not  believe  that  the  hazard  to  these 
people  is  overstated  by  the  required 
signs.  Also,  as  is  the  case  with  a  regular 
employee,  the  warning  signs  would  serve 
as  an  added  impetus  to  occasionally 
visiting  employees  to  utilize  any  protec¬ 
tive  equipment  which  has  been  provided. 

Finally,  given  the  evidence  of  the  car¬ 
cinogenicity  of  substance,  OSHA  believes 
that  signs  will  not  cause  xmdue  alarm. 
This  is  especially  so  when  balanced 
against  the  positive  results  anticipated, 
as  described  above.  For  all  of  the  rea¬ 
sons  set  forth,  OSHA  believes  that  it  is 
appropriate  to  use  precautionary  signs 
which  warn  of  a  cancer  hazard.  Addi¬ 
tionally,  the  phrase  “authorized  person¬ 
nel  only”  relates  directly  to  requirements 
in  the  Category  I  permanent  standard 
which  limit  access  and  activities  within 
regulated  areas.  (See  discussions  of  Reg¬ 
ulated  Areas  and  of  Hygiene  Facilities 
and  Practices.) 

The  words  “danger”  or  “caution”  are 
used  for  three  reasons:  (1)  To  attract 
the  attention  of  workers;  (2)  to  alert 
workers  to  the  fact  that  they  are  in  a 
dangerous  area,  i.e.,  an  area  where  they 
are  exposed  to  a  potential  carcinogen: 
and  (3)  to  emphasize  the  importance  of 
the  message  to  follow. 

The  use  of  labels  or  signs  required  by 
other  statutes,  regulations,  or  ordinances 
in  addition  to,  or  in  combination  with, 
signs  required  by  this  standard  is  per¬ 
mitted.  OSHA  recognizes  that  employers 
may  be  subject  to  various  legal  require¬ 
ments  to  use  warning  signs  and  labels. 
The  purpose  of  this  provision  of  the 
standard  is  to  allow  the  employer  to 
comply  with  these  various  requirements 
in  an  administratively  convenient  man¬ 
ner. 

The  standards  require  that  no  state¬ 
ment  which  contradicts  or  detracts  from 
the  effect  of  any  sign  required  by  this 
paragraph  shall  app>ear  on  or  near  any 
such  required  sign.  They  also  require 
that  the  legend  on  the  signs  be  kept 
visible  to  employees  by  illuminating  and 
cleaning  the  signs  when  necessary.  These 
two  requirements  are  designed  to  ensure 
the  effectiveness  of  the  warning  signs. 

Statements  which  contradict  or  de¬ 
tract  from  the  intended  effect  of  the 
sign  are  clearly  counterproductive  to 
using  signs  to  convey  information.  Sim¬ 
ilarly,  if  the  legend  on  the  sign  cannot 
be  read  because  of  either  darkness  or  an 
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unclean  condition,  then  there  is  no  pur¬ 
pose  in  requiring  signs  to  be  posted. 

The  use  of  precautionary  labels  on 
containers  of  protective  clothing  con¬ 
taminated  with  the  toxic  substance  is 
required.  We  are  mindful  that  no  evi¬ 
dence  may  presently  exist  that  laundry 
workers  who  handle  contaminated  cloth¬ 
ing  containing  any  specific  carcinogen 
exhibit  an  excess^of  cancer.  However,  no 
evidence  exists  to  the  contrary,  and  in 
light  of  our  experience  with  other  car¬ 
cinogens  (e.g.  asbestos)  and  the  pre¬ 
ventative  nature  of  the  Act,  we  have  de¬ 
cided  to  include  a  requirement  for  pre¬ 
cautionary  labels  for  contaminated 
clothing.  Moreover,  OSHA  believes  it  is 
as  appropriate  that  individuals  who  are 
engaged  in  handling  and  laundering  the 
contaminated  clothing  be  apprised  of 
the  hazard  and  practices  to  be  avoided 
when  handling  the  clothing  as  it  is  to 
inform  the  other  primary  employees. 

As  to  labels,  due  to  the  hazardous  na¬ 
ture  of  exposure  to  a  potential  carcino¬ 
gen,  OSHA  believes  that  emphasis  should 
be  placed  on  warning  employees  and 
other  persons  about  the  danger  of  ex¬ 
posure.  For  this  reason,  the  model  stand¬ 
ards  include  a  requirement  that  caution 
labels  be  affixed  to  all  containers  con¬ 
taining  the  Category  I  and  Category  II 
toxic  substance  and  of  the  products  con¬ 
taining  it,  not  only  because  of  the  haz¬ 
ardous  nature  of  this  exposure,  but  be¬ 
cause  of  the  related  necessity  for  both 
the  employer  and  employee  to  know 
whether  the  product  contains  any  of  the 
carcinogen.  The  labeling  provisions  for 
the  model  standards  for  the  Category  I 
and  Category  II  toxic  substance  also  re¬ 
quire  the  employer  to  assure  that  cau¬ 
tion  labels  are  affixed  to  any  product 
containing  the  toxic  substance  when 
such  product  leaves  the  employer’s  work¬ 
place.  This  proposed  requirement  is  de¬ 
signed  to  protect  any  other  employees 
who  will  be  handling,  transporting,  or 
using  this  product.  Thus  manufacturers 
and  suppliers  would  be  required  to  affix 
caution  labels.  The  rationale  for  this  re¬ 
quirement  is  that  the  manufacturer  or 
supplier  is  in  the  best  position  to  know 
whether  the  product  does  contain  the 
Category  I  and  Category  II  toxic  sub¬ 
stance  and  should  therefore  be  required 
to  inform  employees  of  even  other  em¬ 
ployers  of  the  hazards  to  which  they  are 
being  exposed. 

17.  Paragraph  ig) :  Recordkeeping. 
Section  8(c)(3)  of  the  Act  mandates  the 
promulgation  of  regulations  requiring 
employers  to  maintain  accurate  records 
of  employee  exposure  to  potentially 
toxic  substances  or  harmful  physical 
materials  which  are  required  to  be  mon¬ 
itored  or  measured.  Accordingly,  the 
three  model  standards  contain  identical 
provisions  for  recordkeeping  except  that 
the  model  ETS  has  a  shorter  time  re¬ 
quirement  for  retention  due  to  its  short 
effective  date  and  does  not  require  a 
transfer  of  records  to  the  Director  of 
NIOSH  if  the  employer  ceases  to  do  busi¬ 
ness.  OSHA  believes  that  such  a  require¬ 
ment  is  not  necessary  for  the  ETS  be¬ 
cause  of  its  short  effective  life  (6 
months) . 


The  three  model  standards  provide 
that  records  must  be  kept  which  include 
information  which  is  intended  to  identify 
the  employee  and  to  accurately  reflect 
the  employee’s  exposure.  Specifically,  it 
must  include:  (a)  the  names,  social  secu¬ 
rity  numbers  and  job  classification  of 
each  employee  covered  by  the  monitor¬ 
ing,  (b)  the  dates,  number,  duration  and 
results  of  each  of  the  samples  taken, 
including  a  description  of  the  represent¬ 
ative  sampling  procedure  used  to  deter¬ 
mine  employee  exposure  where  applica¬ 
ble,  (c)  the  type  of  respiratory  protec¬ 
tive  devices  worn  by  the  employee,  if 
any,  (d)  the  environmental  variables  that 
could  affect  the  measurement  of  em¬ 
ployee  exposure  and  (e)  a  description  of 
the  sampling  and  analytical  methods 
used,  and  evidence  of  their  accuracy. 

The  model  permanent  standards  for 
both  a  Category  I  and  II  toxic  substance 
require  that  this  record  be  maintained 
for  at  least  40  years,  or  for  the  duration 
of  employment  plus  20  years,  whichever 
is  longer.  OSHA  believes  that  this  reten¬ 
tion  period  is  necessary  and  appropriate 
for  the  development  of  information  re¬ 
garding  the  causes  and  prevention  of  oc¬ 
cupational  cancer  related  to  exposure  to 
a  toxic  substance.  To  be  useful  for  this 
purpose,  an  exposure  monitoring  record 
must  be  retained  long  enough  to  allow 
health  effects  related  to  employee  ex¬ 
posure  to  become  manifest.  Some  of  the 
health  effects  related  to  the  development 
of  cancer,  do  not  become  manifest  for  at 
least  20  or  30  years.  ’Therefore,  a  reten¬ 
tion  period  which  encompasses  both  the 
period  of  exposure  and  the  period  of 
latency  has  been  selected.  Since  the 
latency  period  may  exceed  20  or  30  years, 
a  minimum  retention  period  of  40  years 
has  been  established  to  cover  employees 
who  have  experienced  shorter  periods  of 
exposure,  i.e.  less  than  20  years. 

The  three  model  standards  also  require 
that  the  employer  keep  an  accurate 
medical  record  for  each  employee  who  is 
subject  to  surveillance.  Section  8(c)(1) 
of  the  Act  authorizes  the  promulgation 
of  regulations  requiring  an  employer  to 
keep  such  records  as  are  necessary  or 
appropriate  for  the  enforcement  of  the 
Act  or  for  developing  information  re¬ 
garding  the  causes  and  prevention  of 
occupational  illnesses.  OSHA  believes 
that  medical  records  (like  exposure 
monitoring  records)  are  both  necessary 
and  appropriate  to  both  the  enforcement 
of  the  standards  and  the  development  of 
information  regarding  the  causes  and 
prevention  of  illness  related  to  exposure 
to  potential  occupational  carcinogens. 

Like  all  records,  medical  records  serve 
as  an  objective  check  that  an  employer 
has  actually  performed  the  substantive 
requirements  of  the  standard.  More  im¬ 
portantly,  as  explained  above,  it  is  nec¬ 
essary  to  relate  employee’s  medical  effects 
with  their  exposures  in  order  to  develop 
information  regarding  cause  and  preven¬ 
tion.  Medical  records  are  necessary  and 
appropriate  for  this  purpose.  In  addition, 
m^ical  records  are  necessary  for  the 
proper  evaluation  of  an  individual  em¬ 
ployee’s  health.  For  all  of  these  reasons, 
medical  records  have  been  required  in 
the  three  model  standards. 
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The  three  model  standards  provide 
that  the  medical  records  must  include 
information  which  is  intended  to  iden¬ 
tify  the  employee,  to  accurately  reflect 
the  employee's  health,  and  to  establish 
that  the  employee  has  had  an  oppor¬ 
tunity  to  participate  in  a  medical  exam¬ 
ination.  TTie  reasons  for  requiring  the 
various  aspects  of  the  medical  surveil¬ 
lance  program  have  been  explained.  It 
is  basically  these  requirements  which  dic¬ 
tate  the  content  of  the  medical  records. 

The  two  model  permanent  standards 
require  that  medical  records  be  main¬ 
tained  for  at  least  40  years  or  for  the 
duration  of  employment  plus  20  years, 
whichever  is  greater.  OSHA  believes  that 
the  same  justification  applies  to  the  re¬ 
tention  period  for  medical  records  as 
applies  to  the  retention  of  exposure 
monitoring  records. 

The  three  model  standards  require  that 
all  records  required  to  be  maintained  by 
the  recordkeeping  section  be  made  avail¬ 
able  upon  request  to  the  Assistant  Sec¬ 
retary  and  Director  for  examination  and 
copying.  The  purpose  of  this  section  is 
to  insure  compliance  with  the  record¬ 
keeping  regulations  and  to  provide  data 
necessary  for  development  of  informa¬ 
tion  regarding  the  cause  and  prevention 
of  occupational  cancer. 

The  three  model  standards  require 
that  employees  or  their  designated  rep¬ 
resentatives  be  provided  access  to  ex¬ 
amine  and  copy  records  of  required 
monitoring  and  measuring.  The  purpose 
of  this  provision  is  to  inform  current  em¬ 
ployees  of  their  exposure  levels.  An  ad¬ 
ditional  purpose  for  this  requirement  is 
to  protect  the  former  employee’s  health 
over  his  entire  lifespan  by  permitting 
him  access  to  records  indicating  this 
exposure  to  potentially  carcinogenic 
substances.  Section  8(c)(3)  of  the  Act 
states  that  regulations  shall  provide: 
“employees  or  their  representatives  with 
an  opportunity  to  observe  •  *  •  moni¬ 
toring  or  measuring  •  •  *  and  to  have 
access  to  the  records  thereof.’’  Because 
the  final  standard  permits  monitoring 
which  is  “representative”  of  an  employ¬ 
ee’s  exposure,  not  monitoring  of  each  in¬ 
dividual  employee’s  exposure,  the  former 
employee  can  also  have  the  right  to  ac¬ 
cess  to  all  those  measurements  from 
which  his  exposure  was  determined  to 
gain  assurance  that  his  exposure  meas¬ 
urement  was  properly  calculated. 

The  three  model  standards  require 
that  required  employee  medical  records 
be  made  available  upon  request  for  ex¬ 
amination  and  copying  to  the  affected 
employee  or  former  employer  or  to  a 
physician  designated  by  the  affected 
employee  or  former  employee.  The  pur¬ 
pose  of  this  provision  is  to  protect  the 
employee’s  health  by  authorizing  his 
designated  physician  to  have  access  to 
medical  records  useful  in  the  diagnosis 
of  illness. 

The  two  model  permanent  standards 
require,  with  regard  to  the  transfer  of 
records,  that  in  the  event  the  employer 
ceases  to  do  business,  the  successor  em¬ 
ployer  shall  receive  and  retain  all  rec¬ 
ords  required  to  be  maintained  under  the 
recordkeeping  section.  The  purpose  of 
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this  section  is  to  assure  that  the  records 
will  be  protected  and  preserved  for  the 
required  retention  period. 

The  two  model  permanent  standards 
also  require  that  in  the  event  an  em¬ 
ployer  ceases  to  do  business  and  there 
is  no  successor  to  receive  and  retain  the 
records  for  the  prescribed  period,  the 
records  are  to  be  transmitted  by  regis¬ 
tered  mail  to  the  Director  of  NIOSH. 
The  purpose  of  this  provision  is  to  assure 
that  records  are  preserved  for  the  requi¬ 
site  retention  period. 

18.  Paragraph  (r)  .•  Observation  of 
Monitoring.  Section  8(c)(3)  of  the  Act 
requires  that  employers  provide  employ¬ 
ees  or  their  representatives  with  the  op¬ 
portunity  to  observe  monitoring  of  em¬ 
ployee  exposures  to  toxic  substances  or 
harmful  physical  agents.  In  accordance 
with  this  section,  all  three  proposed 
model  standards  contain  identical  pro¬ 
visions  for  such  observation.  To  assure 
that  the  right  to  observe  is  meaningful, 
observers  would  be  entitled  to  receive  an 
explanation  of  the  measurement  proce¬ 
dure,  to  observe  all  steps  related  to  the 
measurement  procedure  and  to  record 
the  results  obtained. 

The  observer,  whether  an  employee  or 
designated  representative,  must  be  pro¬ 
vided  with,  and  is  required  to  use,  any 
personal  protective  devices  required  to 
be  worn  by  employees  working  in  the 
area  that  is  being  monitored,  and  must 
comply  with  all  other  applicable  safety 
and  health  procedures. 

19.  Paragraph  (s) :  Effective  Date.  The 
model  ETS  states  that  it  becomes  effec¬ 
tive  upon  publication,  as  provided  by 
section  6(c)  of  the  Act.  However,  certain 
paragraphs  do  contain  minimally  longer 
periods  in  recognition  of  the  difficulty  in 
requiring  “instant”  compliance  require¬ 
ments  for  those  respective  paragraphs. 
The  two  model  permanent  standards 
provide  that  the  Agency  insert  the  ap¬ 
propriate  effective  date  during  each  sub¬ 
stance-by-substance  rulemaking. 

20.  Paragraph  it) :  Appendices.  All 
three  model  standards  provide  for  three 
appendices:  Appendix  A  entitled  “Sub¬ 
stance  Safety  Data  Sheet,”  Appendix  B 
entitled  “Substance  Technical  Guide¬ 
lines”  and  Appendix  C  entitled  “Medical 
Surveillance  Guidelines”.  It  should  be 
noted  that  the  appendices  will  be  in¬ 
cluded  for  informational  purposes  only 
and  will  vary  because  of  the  differing 
toxicological  properties  of  each  sub¬ 
stance.  None  of  the  statements  contained 
therein  should  be  construed  as  imposing 
a  mandatory  requirement  which  is  not 
otherwise  imposed  or  as  negating  any 
requirement  which  is  imposed  by  the 
standard. 

The  information  contained  in  Appen¬ 
dices  A  and  B  is  intended  to  aid  the  em¬ 
ployer  in  complying  with  requirements 
of  the  standard.  This  information  is  also 
to  be  provided  to  employees  as  part  of 
the  annual  training  and  education  pro¬ 
gram.  Appendix  C  gives  the  employer  a 
means  of  providing  the  examining  phy¬ 
sician  with  an  explanation  of  the  po¬ 
tential  health  effects  of  exposure  to  the 
toxic  material  and  provides  information 
needed  by  the  physician  to  evaluate  the 


results  of  the  medical  examination.  Ap¬ 
pendix  C  also  lists  other  types  of  exami¬ 
nations,  not  required  by  the  individual 
standard,  which  may  help  the  physician 
in  making  an  accurate  determination  of 
whether  an  employee  should  be  exposed 
or  should  continue  to  be  exposed  to  the 
toxic  material. 

IV.  Environmental  and  Economic 
Impact  Assessment 

The  National  Environmental  Policy 
Act  of  1969  (NEPA)  (42  U.S.C.  4321  et 
seq.),  requires,  among  other  tilings,  that 
Federal  agencies  assess  their  proposed 
major  actions,  including  proposed  rule- 
making,  to  determine  whether  a  signifi¬ 
cant  impact  on  the  quality  of  the  human 
environment  may  result.  Furthermore. 
29  CFR  Part  1999.3(d)  requires  that 
where  OSHA  determines  that  an  envi¬ 
ronmental  impact  statement  should  be 
prepared,  the  determination  to  do  so 
must  be  published  in  the  Federal  Reg¬ 
ister. 

At  the  outset,  it  should  be  pointed  out 
that  OSHA  intends  to  issue  a  draft  and 
final  environmental  impact  statement, 
where  warranted,  in  connection  with 
each  and  every  individual  rulemaking 
proceeding  held  pursuant  to  this  pro¬ 
posed  Part  and  subpart.  In  addition, 
OSHA  intends  to  do  so  within  a  reason¬ 
able  time  after  the  issuance  of  the  Cate¬ 
gory  I  toxic  substance  ETS  (at  the  time 
of  the  issuance  of  the  proposed  6(b) 
model  permanent  standard).’®  Evalua¬ 
tion  of  the  potential  environmental  im¬ 
pact  of  this  set  of  regulations  at  this 
time  appears  to  be  of  questionable  legal 


^06HA  does  not  Intend  to  issue  a  draft 
EIS  at  the  time  a  Category  I  ETS  Is  promul¬ 
gated  but  only  at  the  time  that  the  Category 
I  or  Category  n  model  permanent  standard 
is  proposed.  As  the  Coiurt  observed  In  Dry 
Color  Manufacturers’  Assn.,  Inc.  v.  Depart¬ 
ment  of  Labor,  486  F.  2d  98  (3rd  Clr.  1973) 
at  107-06:  •••  •  •  while  the  NEPA  require¬ 
ment  of  an  environmental  impact  statement 
applies  to  ordinary  standards  promulgated 
vmder  the  Occupational  Safety  fmd  Health 
Act,  an  exception  should  be  made  for  the 
Emergency  Temporary  Standard  Involved  in 
this  case.  The  process  by  which  NEPA  state¬ 
ments  are  produced  and  circulated  is  a 
lengthy  one.  To  require  its  completion  before 
the  promulgation  of  an  emergency  tempo¬ 
rary  standard  would  impair  the  purpose  of 
subsection  6(c)  to  provide  speedy  protection 
from  grave  dangers  to  the  health  of  employ¬ 
ees.  No  doubt  any  exemption  of  emergency 
temporary  standards  under  this  Act  from 
the  requirement  of  an  environmental  Impact 
statement  Involves  some  sacrifice  of  the  pol¬ 
icy  behind  NEPA.  However,  that  sacrifice  Is 
mitigated  somewhat  by  the  fact  that  an 
emergency  temporary  standard  must  be  re¬ 
placed  within  six  months  by  a  permanent 
standard,  for  which  a  completed  Impact 
statement  Is  required,  and  li  Is,  In  any  case, 
Justified  by  the  need  to  accommodate  the 
provisions  of  NEPA  with  those  of  the  Occu¬ 
pational  Safety  and  Health  Act.  We  there¬ 
fore  have  concluded  that  where,  as  here, 
OSHA  begins  the  process  contemplated  by 
NEPA  by  Issuing  a  draft  environmental  Im¬ 
pact  statement  within  a  reasonable  time  after 
issuing  an  emergency  temporary  standard, 
the  requirements  of  NEPA  are  sufficiently 
satisfied.”  OSHA  Intends  in  the  future,  and 
has  In  the  past,  followed  exactly  that  pro- 
cedme. 
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necessity  and  value.  This  is  so  because 
until  the  proposal  is  implemented  on  a 
substance-by-substance  basis,  there  can 
be  little,  if  any,  precise  quantitative  as¬ 
sessment  of  environmental  impact.  Such 
an  attempt  at  this  time  must  necessarily 
be  highly  speculative  because  of  un¬ 
known  substances  and  unidentified  in¬ 
dustries.  Nevertheless,  OSHA  has  at¬ 
tempted  to  evaluate  the  elements  of  en¬ 
vironment  impact  to  the  limited  extent 
possible  at  this  time.  OSHA  intends  that 
the  preceding  description  of  the  pro¬ 
posed  standard,  together  with  its  sup¬ 
porting  rationale,  which  relate  primarily 
to  the  workplace  environment,  as  well  as 
the  following  section  on  external  envi¬ 
ronmental  impact,  do  constitute  a  draft 
environmental  impact  statement  on  this 
proposed  set  of  regulations  concerning 
the  identification,  classification,  and  reg¬ 
ulation  of  potential  carcinogens. 

This  statement  has  been  prepared  in 
accordance  with  the  provisions  of  NEPA 
as  well  as  the  guidelines  of  the  Council 
on  Environmental  Quality  (40  CPR  Part 
1500) .  The  purpose  of  this  draft  environ¬ 
mental  impact  statement,  however,  is  to 
aid  in  OSHA’s  decision  making  on  pro¬ 
posed  actions  which  may  have  the  po¬ 
tential  for  significantly  affecting  the 
quality  of  the  human  environment,  and, 
hopefully,  for  the  better.  Written  com¬ 
ments  and  information  on  the  projected 
impacts  of  this  proposed  set  of  regula¬ 
tions,  as  well  as  the  desirability  of  pre¬ 
paring  an  environmental  impact  state¬ 
ment  at  this  time,  are  solicited  from  any 
interested  persons  or  groups  during  the 
period  for  written  comment  submissions 
listed  below  in  this  Notice.  In  issuing  the 
final  set  of  regulations  pursuant  to  this 
subpart,  OSHA  will  determine  whether  a 
final  environmental  impact  statement  is 
required.  In  addition,  prior  to  the  hear¬ 
ing,  OSHA  will  determine  if  it  has  facts 
not  before  it  at  present  to  amend  or  re¬ 
vise  this  draft  environmental  impact 
statement. 

In  addition  to  this  general  request  for 
comment,  copies  of  this  proposal  and 
draft  environmental  impact  statement 
will  be  sent  to  numerous  Federal  and 
State  agencies,  industry  representatives, 
employee  unions,  and  public  interest 
groups  with  requests  for  their  comments. 
A  copy  of  this  listing  is  available  in  the 
OSHA  Technical  Data  Center,  Room 
S-6212,  Department  of  Labor,  Third 
Street  and  Constitution  Avenue  NW., 
Washington,  D.C.  20210. 

Testimony,  data,  arguments,  and  re¬ 
lated  submissions  on  environmental  im¬ 
pact  will  be  received  at  the  public  hear¬ 
ing  to  be  held  on  this  proposed  set  of 
regulations  on  March  14,  1978,  provided 
prehearing  submission  requirements, 
also  outlined  below,  are  complied  with. 

Additional  copies  of  this  draft  environ¬ 
mental  impact  statement  are  available 
for  review  and  copying  in  the  OSHA 
Technical  Data  Center. 

A.  ALTERNATIVES 

There  appear  to  be  at  least  three 
major  areas  of  regulatory  decision  mak¬ 
ing  which  will' affect  the  impact  of  this 
proposed  Part  and  subpart  on  the  exter¬ 


nal  environment.  These  are:  (1)  the 
scope  and  application  of  the  applicable 
model  standard,  (2)  the  airborne  per¬ 
missible  exposure  limits,  and  (3)  the 
methods  by  which  compliance  is  man¬ 
dated.  The  purpose  of  this  section  is  to 
present  the  alternatives  available.  The 
discussion  of  the  impact  of  each  of  these 
alternatives  will  be  in  the  following  sec¬ 
tion.  At  the  outset  however,  it  should  be 
noted  that  the  impacts  on  the  workplace 
environment  will  be  beneficial  ones,  with 
fewer  cases  of  cancer  in  the  years  to 
come.  This  preamble  details  some  of  the 
studies  and  reports  on  which  OSHA 
bases  its  belief  that  this  beneficial  im¬ 
pact  will  occur.  Further,  it  is  anticipated 
that  more  information  concerning  the 
proposal’s  potential  for  impacting  the 
workplace  environment  will  be  intro¬ 
duced  during  the  course  of  the  public 
comment  and  hearing  period  of  this  rule- 
making  proceeding. 

(1)  Scope  and  Application.  The  three 
model  standards  apply  to  those  indus¬ 
tries  or  classes  of  operations  that  OSHA 
determines,  in  the  individual  rulemak¬ 
ings  conducted  pursuant  to  this  proposal 
Part  and  subpart,  should  be  regulated. 
Likewise,  this  proposal  provides  an  ex¬ 
emption  for  those  industries  or  classes 
of  operations  that  OSHA  has  decided  not 
to  include,  for  the  reasons  stated  in  the 
respective  preambles,  in  those  subse¬ 
quent  rulemakings  concerning  individual 
toxic  substances.  As  pointed  out  below, 
OSHA  presently  has  no  data  which 
would  quantify  the  impacts  of  those  sub¬ 
sequent  rulemakings  as  to  regulation  of 
toxic  substances  that  will  be  classified 
as  Category  I  or  Category  II  toxic  sub¬ 
stances.  Some  alternatives  would  be  to 
provide  for  no  exemption  on  the  c«ie 
hand  or  limit  application  only  to  indus¬ 
tries  of  major  exposure  on  the  other. 

(2)  Permissible  exposure  limits.  The 
proposed  Part  and  subpart  propose  that 
for  Category  I  toxic  substances,  the  per¬ 
missible  exposure  limits  shall  be  reduced 
to  the  lowest  levels  feasible,  except  in 
cases  where  suitable,  less  hazardous  sub¬ 
stances  are  available,  in  which  case  no 
occupational  exposure  is  permitted.  The 
model  ETS  and  permanent  standard  for 
a  Category  I  toxic  substance  also  pro¬ 
hibit  eye  contact  and  skin  contact  to  the 
toxic  substance.  The  model  permanent 
standard  for  a  Category  I  toxic  sub¬ 
stance  also  prohibits  a  ceiling  level  of 
more  than  5  times  the  airborne  8  hour 
time-weighted  average. 

The  permissible  exposure  limits  for 
Category  I  toxic  substances  are  not 
chosen  as  “safe”  or  “no-effect”  levels,  but 
on  the  basis  of  OSHA’s  belief  as  to  the 
lowest  feasible  levels.  OSHA  is  mandated 
by  the  Act  to  consider  feasibility  in  set¬ 
ting  regulations.  However,  it  is  possible 
that  after  each  such  rulemaking  con¬ 
templated  by  this  proposed  Part  and 
Subpart,  that  a  level  lower  than  that  set 
in  the  E'TS  or  the  proposed  model  stand¬ 
ard  could  be  shown  to  be  feasibly  at¬ 
tained  either  by  existing  controls  or  by 
the  development  of  new  controls.  In  that 
case,  OSHA  has  the  option  to  regulate  to 
whatever  level  is  determined  to  be  ap¬ 
propriate.  Likewise,  where  the  propos^ 


level  in  the  model  permanent  standard 
is  shown  to  be  infeasible  to  achieve,  a 
higher  figure  may  appear  in  the  final 
standard. 

As  has  been  pointed  out,  in  the  case  of 
the  Category  11  toxic  substances,  present 
permissible  exposure  levels  are  retained 
where  OSHA  presently  has  a  standard, 
sets  permissible  exposure  limits  where  no 
OSHA  standard  presently  exists  or  low¬ 
ers  the  exposure  limits  found  in  a  pres¬ 
ent  OSHA  standard  where  it  can  be 
shown  that  such  levels  do  not  protect 
against  acute  and  chronic  effects  other 
than  carcinogenicity. 

Another  regulatory  alternative  is  to 
adopt  differing  standards  for  different 
industries,  moderating  the  degree  of  reg¬ 
ulation  as  deemed  necessary  for  ade¬ 
quate  and  feasible  protection  of  workers 
in  the  various  industries  where  exposure 
to  the  Category  I  and  Category  11  toxic 
substance  exists. 

In  any  event,  regardless  of  the  alterna¬ 
tive  chosen,  the  impacts  of  an  OSHA  reg¬ 
ulation  for  a  carcinogen  can  be  sum¬ 
marized  as  follows :  the  more  of  the  toxic 
substances  emitted  from  the  workplace 
into  the  air  or  into  water  systems,  the 
greater  the  potential  for  adverse  impacts 
on  air  and/or  water  quality.  Depending 
upon  the  levels  of  the  toxic  substance 
present  in  the  ambient  air  and  water  of 
communities  surrounding  regulated 
workplaces,  however,  better  control  of 
exposmes  in  the  workplace  may  have  the 
potential  for  benefiting  the  general  hu¬ 
man  environment  of  nearby  areas  as  a 
result  of  limiting  fugitive  emissions  and 
controlling  point  source  emissions.  In 
any  event,  in  the  case  of  Category  I  toxic 
substances,  reduction  of  employee  ex¬ 
posure  to  levels  lower  than  that  presently 
required  imder  the  current  standard 
(29  CFR  1910.1000)  or  lower  than  pres¬ 
ent  levels  where  no  such  standard  exists 
at  all  should,  have  a  beneficial  impact 
upon  the  external  environment  as  weU. 
The  same  can  be  said  for  the  regulation 
of  Category  II  toxic  substances  where 
the  permissible  exposure  limits  can  re¬ 
main  the  same  or  be  reduced. 

(3)  Methods  of  Compliance.  OSHA’s 
present  regulation  in  29  C7FR  1910.1000, 
under  which  exposure  levels  for  certain 
toxic  materials  have  been  set,  provide 
that  compliance  be  achieved  first  through 
administrative  or  engineering  controls, 
where  feasible,  and,  when  such  controls 
are  not  feasible,  through  the  use  of  sup¬ 
plementary  protective  equipment. 

’The  two  model  permanent  standards 
(as  distinct  from  the  ETTS)  require  the 
institution  of  engineering  and  work 
practice  controls  to  reduce  exposure  to  or 
below  the  permissible  exposure  limits.  In 
addition,  the  proposal  requires  that  a 
program  be  established  and  implemented 
to  reduce  exposures  to  or  below  the  per¬ 
missible  exposure  limits,  solely  by  means 
of  engineering  and  work  practice  con¬ 
trols.  Protective  clothing  and  equipment 
are  also  required  where  necessary  to  pre¬ 
vent  eye  contact  or  repeated  skin  con¬ 
tact. 

Engineering  controls  may  include  the 
installation  of  local  exhaust  ventilation, 
modification  of  a  process  so  as  to  reduce 
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emission,  or  substitution  of  a  less  haz¬ 
ardous  substance. 

Alternatives  involved  in  the  compli¬ 
ance  section  of  the  regulation  are  pri¬ 
marily  concerned  with  establishing  a 
particular  priority  among  the  types  of 
controls  (engineering,  work  practice,  and 
respiratory  protective  equipment) .  Sole 
reliance  on  engineering  controls  or  on 
use  of  engineering  and  work  practices 
equally  could  be  required.  Another  al¬ 
ternative  would  allow  the  employer 
complete  freedom  in  choosing  the  method 
of  control  without  any  required  priority 
systems. 

Additionally,  there  are  other  areas  in 
which  alternative  actions  might  vari¬ 
ously  have  impact  upon  what  is  consid¬ 
ered  the  external  environment.  One  of 
these  areas  is  medical  surveillance.  The 
proposed  ETS  provides,  in  general,  for 
the  minimum  tests  considered  necessary 
over  the  short  life  of  that  standard.  The 
two  model  permanent  standards  require, 
in  general,  a  more  comprehensive  eval¬ 
uation  and  perhaps  a  more  sensitive 
means  of  detecting  changes  which  may 
indicate  effects  of  exposure  to  the  indi¬ 
vidual  toxic  substances. 

The  possible  impacts  of  these  ap¬ 
proaches  will  be  discussed  in  the  follow¬ 
ing  chapter. 

B.  PROJECTED  IMPACTS 

The  primary  effect  of  this  Part  and 
subpart,  as  implemented  in  the  subse¬ 
quent  substance-by-substance  rulemak¬ 
ings  that  follow,  is  expected  to  impact  on 
the  workplace  by  reducing  worker  ex¬ 
posure  to  Category  I  and  Category  II 
toxic  substances.  A  second  potential  im¬ 
pact  may  occur  to  the  environment  ex¬ 
ternal  to  the  workplace. 

The  impacts  on  workers  and  the  work 
environment  of  this  proposed  set  of 
regulations  has  already  been  treated 
above.  This  section  attempts,  to  the  best 
possible  extent,  to  delineate  the  impacts 
of  this  Part  and  subpart  on  the  external 
environment  and  will  also  consider  the 
potential  impacts  of  alternative  regu¬ 
latory  measures  and  various  compliance 
methods.  It  should  be  remembered  that, 
where  required,  OSHA  intends  to  develop 
an  environmental  impact  statement 
where  Category  I  and  Category  II  toxic 
substances  are  classified  in  the  indi¬ 
vidual  rulemakings. 

A  standard  for  control  of  occupational 
exposure  to  a  carcinogen  has  the  poten¬ 
tial  for  affecting  the  external  air  qual¬ 
ity,  water  quality,  waste  di.sposal  (a  func¬ 
tion  of  land  use,  air  quality  and  water 
quality),  energy  consumption,  and  hu¬ 
man  resources.  Economic  costs  of  im¬ 
plementing  an  occupational  health 
standard  also  has  been  determined  to 
have  the  potential  for  impacting  the 
general  human  environment. 

The  specifics  of  potential  impacts,  ex¬ 
pected  as  a  result  of  the  promulgation  of 
this  proposed  Part  and  subpart,  cannot, 
as  pointed  out,  be  foreseen  and  is  some¬ 
what  speculative.  An  overview  however 
gives  a  general  idea  of  some  of  the  type.s 
of  impacts  which  may  result,  and  the 
ways  in  which  they  depend  on  the  vari¬ 
ous  alternatives  involved  in  the  regula¬ 


tory  decisionmaking  and  subsequent 
choice  of  compliance  methods. 

The  first  area  of  alternatives  is  in  the 
scope  and  application  of  the  subsequent 
rulemakings  pursuant  to  this  proposed 
Part  and  subpart.  If,  for  some  explained 
reason,  a  substantial  industry  or  use 
were  excluded  from  the  scope  of  the 
standard,  there  might  be  little  if  any  im¬ 
pact  upon  the  external  environment. 
The  basic  direction  of  the  impacts  would 
appear  to  be  improvement  of  the  ambient 
air  quality  by  reduction  of  contamina¬ 
tion  of  the  employees’  breathing  air.  It 
would  also  appear  easier  to  control  con¬ 
tamination  of  the  external  environment 
by  converting  non-point  source  emis¬ 
sions  into  point  sources. 

To  the  extent  that  monitoring  and 
medical  surveillance  of  employees  is 
required,  there  will  be  an  impact  on 
medical  resources  and  the  supply  of 
industrial  hygienists.  The  full  extent  of 
this  impact  cannot  be  readily  quantified 
although  the  incidence  of  cancer  avoid¬ 
ance  may  ultimately  lead  to  less  demand 
u::on  such  resources. 

The  second  area  of  alternative  is  in 
setting  the  permissible  exposure  limits. 
This  area  is  integrally  related  to  the 
methods  of  compliance  (the  third  area 
of  alternatives)  used  to  achieve  con¬ 
trol  of  exposure  to  or  below  the  permissi¬ 
ble  exposure  limits.  The  choice  of  al¬ 
ternative  levels  of  exposure  compliance 
is  expected  to  have  impact  in  some  way 
every  category  of  the  external  environ¬ 
ment. 

In  a  general  sense,  reduction  of  ex¬ 
posure  to  liquid  toxic  substances  will  in¬ 
volve  enginering  control  to  prevent  emis¬ 
sions  at  the  source,  work  practices  to 
prevent  accidental  spills  and  contacts 
and  good  housekeeping  procedures  to 
cope  with  spills  when  they  do  occur. 

In  the  case  of  dust,  if  control  of  em¬ 
ployee  exposures  are  achieved,  for  ex¬ 
ample,  by  methods  which  collect  the 
exhausted  fumes,  dust,  vapors,  etc.  of 
the  toxic  substance,  logically,  air  quality 
in  the  neighborhood  surrounding  work¬ 
places  containing  the  toxic  substance 
may  be  improved.  Similarly,  the  method 
of  dust  collection  and  disposal  could 
impact  water  quality,  solid  waste  and 
land  use  categories. 

Respirators  may  also  be  used  in  some 
cases  to  prevent  worker  exposure  to  dust, 
vapor,  etc.  An  additional  method  of  com¬ 
pliance  might  be  the  .substitution  of  some 
other  substance. 

The  extent  of  engineering  control  re¬ 
quired  is  to  some  extent  relative  to  the 
level  of  exposure  which  must  be  met.  If 
exposure  is  to  be  controlled  by  prevent¬ 
ing  leaks  and  evaporation,  then  the  con¬ 
trols  would  have  to  be  tighter  and  per¬ 
haps  more  extensive  to  meet  lower  ex¬ 
posure  limits.  This  would  result  in  less 
workplace  contamination  and,  thereby, 
lower  ambient  emissions.  On  the  other 
hand,  if  control  is  achieved  by  ventila¬ 
tion,  the  amount  of  contamination  by 
the  toxic  substance  would  remain  con¬ 
stant  but  the  rate  of  exhaust  outside  the 
plant  would  increase.  This  increased  fiow 
rate  may  not  affect  the  ambient  air 


quality,  but  might  result  in  an  insignifi¬ 
cant  increase  in  energy  consumption. 

Likewise,  tighter  engineering  controls 
to  achieve  lower  levels  of  exposure  es¬ 
cape  of  the  toxic  substance  into  the  ef¬ 
fluent  discharge,  represent  a  positive  im¬ 
pact  on  water  quality.  Conversely,  other 
means  of  control  and  their  degree  of  ef¬ 
fectiveness  may  result  in  increased  con¬ 
tamination  of  water  and  increased 
sludge  production,  representing  a  po¬ 
tential  negative  impact  on  both  water 
quality  and  the  amoimt  of  solid  waste. 
The  exposure  levels  and  compliance 
methods  chosen  should  have  no  effect  on 
the  amount  of  monitoring  and  medical 
surveillance  required.  However,  the  de¬ 
gree  of  impact  on  human  resources  will 
depend  on  the  contents  of  monitoring 
and  medical  surveillance  provisions. 

In  sum,  as  pointed  out,  OSHA  has 
little  data  which  quantify  these  poten¬ 
tial  impacts  but  will  issue  an  EIS,  where 
required,  in  the  case  of  each  individual 
rulemakings  held  pursuant  to  this  pro¬ 
posed  Part  and  subpart.  Submissions  and 
public  comment  into  the  record  of  this 
proceeding  concerning  this  Issue  are  en¬ 
couraged.  Likewise,  OSHA  believes  that 
potential  impacts  upon  human  resources, 
energy,  land  use  and  other  economic  as¬ 
pects  posed  by  the  proposed  set  of  regu¬ 
lations  cannot  readily  be  quantified,  ex¬ 
cept  in  the  individual  environmental  im¬ 
pact  statements  prepared  and  issued  at 
the  time  of  the  substance-by-substance 
rulemakings  pursuant  to  this  proposed 
part  and  subpart. 

C.  RELATIONSHIP  WITH  OTHER  FEDERAL 
ACTIONS 

Workers  exposed  to  a  toxic  material 
during  industrial  operations  constitute 
that  portion  of  the  general  population 
most  exposed  to  its  health  hazards.  Any 
OSHA  standard  to  limit  occupational  ex¬ 
posure  to  that  toxic  material  is  written 
for  their  protection.  However,  since 
workers  are  exp>osed  in  a  variety  of  in¬ 
dustries  and  because  many  toxic  mate¬ 
rials  may  be  released  to  the  general  en¬ 
vironment  and  have  impacts  on  the  con¬ 
sumer  and  the  environment  external  to 
the  workplace  this  rulemaking  is  also  a 
matter  of  concern  to  EPA,  CPSC  and 
PDA.  OSHA  intends  to  coordinate  its  ac¬ 
tivities  with  these  and  other  agencies 
in  this  and  the  subsequent  rulemakings. 

D.  ECONOMIC  IMPACT  ASSESSMENT 

The  Assistant  Secretary  of  Labor  for 
Occupational  Safety  and  Health  has  de¬ 
termined  that  economic  impact  assess¬ 
ments,  as  applicable,  will  be  performed 
pursuant  to  Executive  Orders  11821  (39 
FR  41501)  and  11949  (42  FR  1017)  in 
the  individual  rulemakings  to  be  con¬ 
ducted  pursuant  to  this  Part  and  sub¬ 
part,  where  it  is  possible  to  consider  such 
impacts. 

V.  Public  Participation;  Notice  of 
Hearing 

On  January  20,  1977,  the  Assistant 
Secretary  of  Labor  for  OSHA  transmit¬ 
ted  for  review  and  comment  a  draft  of 
this  proposed  set  of  regulations,  and 
preamble,  to  the  National  Advisor>’  Com- 
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mittee  on  Safety  and  Health  (NA- 
COSH) ,  a  standing  advisory  committee 
provided  for  by  section  7(a)  of  the  Act. 

After  several  subcommittee  meetings, 
which  were  duly  annoimced  in  the  Fed¬ 
eral  Register,  to  discuss  the  draft  pre¬ 
amble  and  regulations,  the  two  relevant 
NACOSH  subcommittees,  one  the  sub¬ 
committee  on  Standards  and  the  other 
on  Policy  and  Budget,  on  April  5,  1977, 
adopted  their  position  which  was  re¬ 
ceived  and  adopted  by  the  full  NACOSH 
committee  on  May  5,  1977.  The  resolu¬ 
tion  stated: 

Recommendations  on  Proposed  Regulation 
OF  Certain  Toxic  Materials 

Having  reviewed  the  draft  document  "Reg¬ 
ulation  of  Certain  Toxic  Materials”,  we  en¬ 
dorse  OSHA’s  general  attempt  to  deal  with 
this  difficult  problem.  In  order  to  develop  in 
the  public  forum  the  various  factors.  Includ¬ 
ing  certain  legal  and  scientific  Issues,  for  a 
regulatory  carcinogen  policy  to  govern 
OSHA’s  administrative  approach  and  to  pro¬ 
proposal  should  be  published  in  the  Federal 
Register  solely  for  the  purpose  of  Informa¬ 
tion  gathering  and  that  neither  the  docu¬ 
ment  nor  the  process  be  engaged  for  a  rule- 
making  purpose  at  this  time.  This  recom¬ 
mendation  Is  proposed  since : 

1.  The  document  can  be  adopted  by  OSHA 
as  an  administrative  policy,  and  there  should 
be  such  fiexiblllty. 

2.  The  document,  even  if  adopted  as  a  pol¬ 
icy  through  the  rulemaking  process,  would 
not  deprive  due  process  challenges  when 
subsequent  standards  are  promulgated. 

3.  The  document  Identifies  those  Issues 
upon  which  much  debate  has  evolved  and 
should  continue,  including  the  concept  that 
some  substances,  although  not  always  sci¬ 
entifically  definable  as  carcinogens,  must  be 
addressed  because  of  a  regulatory  obligation. 

ISSUES  WHICH  NEED  TO  BE  EXPANDED 

1.  Address  adequacy  of  classification 
system. 

2.  Address  carcinogenicity  of  impurities 
and  mixtures. 

3.  Expand  discussion  on  "other  than  ani¬ 
mal  testing”  routes. 

4.  Anatomic  and  metabolic  fate. 

5.  Decision  on  rate  retention  issue. 

OSHA  has  carefully  reviewed  NA 
COSH'S  recommendations.  Because  of 
importance  of  the  issues  raised  herein 
and  in  order  to  assure  participation  in 
resolution  of  these  issues  and  maximum 
usefulness  of  the  cancer  policy  once 
adopted,  OSHA  believes  that  it  should 
commence  this  rulemaking  at  this  time 
with  the  full  procedures  provided  for  in 
section  6(b)  of  the  Act.  The  alternative 
could  well  be  an  internal  pronouncement 
of  policy  which  might  effect  substantive 
rights  of  interested  parties  and  therefore 
not  be  sustainable  in  the  Courts,  thus, 
in  actuality  delaying  its  effective  date 
in  this  important  area  by  years. 

Interested  persons  are  invited  to  sub¬ 
mit  written  data,  views  and  arguments 
on  this  proposed  Part,  subpart  and  all 
issues  raised  or  involved  herein.  These 
comments  must  be  postmarked  on  or 
before  December  8,  1977  and  must  be 
submitted  in  quadruplicate  to  the  Docket 
Officer,  Docket  No.  H-090,  Room  S-6212, 
U.S.  Department  of  Labor,  3rd  Street 
and  Constitution  Avenue  NW.,  Wash¬ 


ington,  D.C.  20210.  Written  submissions 
must  clearly  identify  the  provisions  of 
the  proposal  addressed  and  the  position 
taken  with  respect  to  each  such  provi¬ 
sion.  The  data,  views,  and  arguments  will 
be  available  for  public  inspection  and 
copying  at  the  above  address.  All  writ¬ 
ten  submissions  received  will  be  made 
a  part  of  the  record  of  this  proceeding. 

In  order  to  expedite  this  rulemaking 
proceeding  and  in  anticipation  of  re¬ 
quests  for  a  hearing,  OSHA  is  schedul¬ 
ing  an  informal  public  hearing,  pur¬ 
suant  to  section  6(b)(3)  of  the  Act  and 
29  CFR  Part  1911,  to  begin  on  March  14, 
1978  in  the  Department  of  Labor  Audi¬ 
torium,  3rd  Street  and  Constitution 
Avenue  NW.,  Washington,  D.C. 

All  issues  raised  in  this  notice  and  all 
aspects  of  the  proposed  set  of  regula¬ 
tions  including  OSHA’s  views  on  its  eco¬ 
nomic  and  environmental  impacts,  will 
be  at  issue  in  the  hearing. 

Noticed  of  Intention  To  Appear 

All  persons  who  desire  to  participate  at 
the  hearing  must  file  a  notice  of  inten¬ 
tion  to  appear,  postmarked  on  or  before 
December  8,  1977  with  the  (DSHA  Office 
of  Consumer  Affairs,  Room  N3633,  U.S. 
Department  of  Labor,  Third  Street  and 
CJonstitution  Avenue  NW..  Washington. 
D.C.  20210  (Telephone:  202-523-8023). 
The  notices  of  intention  to  appear,  which 
will  be  available  for  inspection  and  copy¬ 
ing  at  the  above  address,  must  contein 
the  following  information: 

(1)  The  name,  address  and  telephone 
number  of  each  person  to  appear; 

(2)  The  capacity  in  which  the  person 
will  appear; 

(3)  The  aproximate  amount  of  time 
required  for  the  presentation; 

(4)  The  specific  issue  raised  by  the 
proposal  that  will  be  addressed; 

(5)  A  detailed  statement  of  the  posi¬ 
tion  that  will  be  taken  with  respect  to 
each  issue  addressed;  and 

(6)  Whether  the  i>arty  intends  to  sub¬ 
mit  documentary  evidence,  and  if  so,  a 
brief  summary  of  that  evidence. 

Piling  of  Testimony  and  Evidence 
Before  Hearing 

Any  party  requesting  more  than  15 
minutes  for  a  presentation  at  the  hear¬ 
ing,  or  who  will  submit  documentary  evi¬ 
dence,  must  provide  in  quadruplicate  the 
complete  text  of  testimony,  including  any 
documentary  evidence  to  be  presented  at 
the  hearing,  to  the  OSHA  Division  of 
Consumer  Affairs.  This  material  must  be 
received  by  January  9,  1978,  and  will  be 
available  for  inspection  and  copying  at 
the  Technical  Data  Center — Docket 
Office.  Each  such  submission  will  be  re¬ 
viewed  in  light  of  the  amount  of  time 
requested  in  the  notice  of  intention  to 
appear.  In  those  instances  where  the 
information  contained  in  the  submission 
does  not  justify  the  amount  of  time 
requested,  a  more  appropriate  amoimt  of 
time  will  be  allocated  and  the  partici¬ 
pant  will  be  notified  of  that  fact. 

Any  party  who  has  not  substantially 
complied  with  this  requirement  may  be 
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limited  to  a  15  minute  presentation,  and 
may  be  requested  to  return  for  question¬ 
ing  at  a  later  time. 

Testimony  of  witnesses  to  be  called  by 
OSHA  will  be  filed  and  made  available 
to  the  public  on  or  before  February  28, 
1978. 

Conduct  of  the  Hearing 

The  hearing  will  commence  at  9:30 
a.m.  on  March  14,  1978  and  will  be  con¬ 
ducted  in  accordance  with  29  CFR  Part 
1911.  The  oral  proceedings  will  be  re¬ 
ported  verbatim  and  a  transcript  will  be 
made  available  for  inspection  and  copy¬ 
ing  to  interested  persons. 

The  Administrative  Law  Judge,  who 
will  be  designated  to  preside  at  the  hear¬ 
ing,  shall  have  all  the  powers  necessary 
or  appropriate  to  conduct  a  fair  and  full 
informal  hearing,  including  the  powers; 

( 1 )  To  regulate  the  course  of  the  pro¬ 
ceedings; 

(2)  To  dispose  of  procedural  requests, 
objections,  and  comparable  matters; 

(3)  To  confine  presentations  to  matters 
pertinent  to  the  proposed  standard ; 

(4)  To  regulate  the  conduct  of  those 
present  at  the  hearing  by  appropriate 
means; 

(5)  In  his  discretion,  to  question  and 
permit  questioning  of  any  witness;  and 

(6)  In  his  discretion,  to  keep  the  rec¬ 
ord  open  to  receive  written  information 
and  additional  data,  views,  and  argu¬ 
ments  from  any  person  who  has  partici¬ 
pated  in  the  oral  proceedings. 

Following  the  close  of  the  hearing,  the 
presiding  Administrative  Law  Judge 
shall  certify  the  record  thereof  to  the  As¬ 
sistant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health.  The  proposal 
will  be  reviewed  in  light  of  all  the  oral 
and  written  submissions  received  as  part 
of  the  record  in  this  proceeding  and  ap¬ 
propriate  action  will  be  taken. 

VI.  Authority 

This  document  was  prepared  under  the 
direction  of  Eula  Bingham,  Assistant 
Secretary  of  Labor  for  Occupational 
Safety  and  Health,  U.S.  Department  of 
Labor,  Third  Street  and  Constitution 
Avenue  NW.,  Washington,  D.C.  20210. 

Accordingly,  pursuant  to  sections  4(b) , 
6(b),  8(c)  and  8(g)  of  the  Occupational 
Safety  and  Health  Act  of  1970  (84  Stat. 
1592,  1593,  1599;  29  U.S.C.  653,  655,  657), 
the  Secretary  of  Labor’s  Order  8-76  (41 
FR  25059)  and  29  CFR  Part  1911,  it  is 
hereby  proposed  to  amend  Title  29,  of  the 
Code  of  Federal  Regulations,  by  adding 
a  new  Part  1990,  to  identify,  classify,  and 
regulate  certain  toxic  substances,  as  set 
forth  below. 

Signed  at  Washington,  D.C.,  this  28th 
day  of  September  1977. 

Eula  Bingham, 
Assistant  Secretary  of  Labor. 

A  new  Part  1990,  and  certain  subparts 
thereto,  are  proposed  to  be  added  to  "ritle 
29  of  the  Code  of  Federal  Regulations, 
reading  as  follows: 
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PART  1990— IDENTIFICATION,  CLASSIFI¬ 
CATION  AND  REGULATION  OF  CERTAIN 
TOXIC  SUBSTANCES 

Subpart  A — General 

Sec. 

1990.1  Scope 

1990.2  Purpose. 

Subpart  B — Identification,  Classification  and  Reg¬ 
ulation  of  Toxic  Substances  Posing  a  Potential 
Carcinogenic  Risk 

General 

1990.101  Scope. 

1990.102  Definitions. 

1990.103  Classification  of  substances. 

1990.104  Advisory  committees. 

Category  I  Toxic  Substances 

1990.110  Category  I  Toxic  substances. 

1990.111  Rebuttal  of  a  Category  I  classifica¬ 

tion  to  a  category  II  or  III  classi¬ 
fication. 

1990.112  Consequences  of  a  category  I  clas¬ 

sification. 

1990.113  Limitation  of  issues  in  the  rule- 

making. 

1990.114  Final  action  after  a  category  I 

rulemaking. 

Category  II  Toxic  Substances 

1990.120  Category  II  Toxic  substances. 

1990.121  Rebuttal  of  a  category  II  classifica¬ 

tion  to  a  category  III  classifica¬ 
tion. 

1990.122  Consequences  of  a  category  II  clas¬ 

sification. 

1990.123  Limitation  of  issues  in  the  rule- 

making. 

1990.124  Final  action  after  a  category  II 

rulemaking. 

Category  III  Toxic  Substances 

1990.130  Category  III  toxic  substances. 

1990.131  Consequences  of  a  category  III 

classification. 

1990.132  Reconsideration  of  a  category  III 

classification. 

1990.133  The  category  III  toxic  substances 

list. 

Category  IV  Toxic  Substances 

1990.140  Category  IV  toxic  substances. 

1990.141  The  category  IV  toxic  substances 

list. 

Model  Standards 

1990.150  Section  6(c)  model  standard  for  a 
category  I  toxic  substance. 
1900.160  Section  6(b)  model  standard  for  a 
category  I  toxic  substance. 
1990.170  Section  6(b)  model  standard  for  a 
category  n  toxic  substance. 

Subpart  C — Identification,  Classification  and  Reg¬ 
ulation  of  Toxic  Substances  Posing  a  Potential 
Occupational  Teratogenic  Risk  [Reserved] 

Subpart  A — General 

§  1990.1  Sr-opc. 

This  Part  provides  for  the  identifica¬ 
tion.  classification  and  regulation  of  cer¬ 
tain  toxic  materials,  pursuant  to  the 
Occupational  Safety  and  Health  Act  of 
1970  (the  Act),  as  set  forth  in  the  vari¬ 
ous  subparts  below. 

§  1990.2  Purpuso. 

The  Act  provides,  among  other  things, 
that  “the  Secretary,  in  promulgating 
standards  dealing  with  toxic  materials 
or  harmful  physical  agents  under  this 
subsection,  shall  set  the  standard  which 
most  adequately  assures,  to  the  extent 
feasible,  on  the  basis  of  the  best  avail¬ 
able  evidence,  that  no  employee  will  suf- 
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fer  material  impairment  of  health  or 
functional  capacity  even  if  such  em¬ 
ployee  has  regular  exposure  to  the  haz¬ 
ard  dealt  with  by  such  standard  for  the 
period  of  his  working  life.  Development 
of  standards  under  this  subsection  shall 
be  based  upon  research,  demonstrations, 
experiments,  and  such  other  information 
as  may  be  appropriate.  In  addition  to  the 
attainment  of  the  highest  degree  of 
health  and  safety  protection  for  the  em¬ 
ployee,  other  considerations  shall  be  the 
latest  available  scientific  data  in  the 
field,  the  feasibility  of  the  standards,  and 
experience  gained  under  this  and  other 
health  and  safety  laws.  Whenever  prac¬ 
ticable.  the  standard  promulgated  shall 
be  expressed  in  terms  of  objective  criteria 
and  of  the  performance  desired”.  (Sec¬ 
tion  6(b)(5).)  It  is  the  purpose  of  the 
regulations  of  this  Part  to  carry  out  the 
intent  of  the  Act. 

Subpart  B — Identification,  Classification 

and  Regulation  of  Toxic  Substances  Pos¬ 
ing  a  Potential  Occupational  Carcino¬ 
genic  Risk  General 

§  1990.101  Scope. 

This  subpart  provides  for  the  identifi¬ 
cation,  classification  and  regulation  of 
toxic  substances  which  pose  an  occupa¬ 
tional  carcinogenic  risk  to  workers. 

§  1990.102  Definitions. 

Terms  used  in  this  subpart  shall  have 
the  meanings  set  forth  in  the  Act.  In 
addition,  as  used  in  this  subpart,  the  fol¬ 
lowing  terms  shall  have  the  meanings  set 
forth  below: 

“Act”  means  the  Occupational  Safety 
and  Health  Act  of  1970  (Pub.  L.  91-596, 
84  Stat.  1590  et  seq.) . 

“Administrator  of  EPA”  means  the 
Administrator  of  the  United  States  Envi¬ 
ronmental  Protection  Agency,  or 
designee. 

“Chairman  of  CF*SC”  means  the 
Chairman  of  the  United  States  Con¬ 
sumer  Product  Safety  Commission. 

“Commissioner  of  FDA”  means  the 
Commissioner  of  the  Pood  and  Drug  Ad¬ 
ministration,  United  States  Department 
of  Health,  Education,  and  Welfare  or 
designee. 

“Director  of  NCI”  means  the  Director 
of  the  National  Cancer  Institute.  United 
States  Department  of  Health,«Education, 
and  Welfare,  or  designee. 

“Director  of  NIOSH”  means  the  Direc¬ 
tor  of  the  National  Institute  for  Occu¬ 
pational  Safety  and  Health.  United 
States  Department  of  Health,  Education, 
and  Welfare,  or  designee. 

“Foreign  toxic  substance”  means  any 
toxic  material  that  would  meet  the  defi¬ 
nition  of  a  toxic  substance,  except  that 
it  is  not  found  in  the  American  work¬ 
place. 

“Mutagenesis”  means  the  property  of 
a  toxic  material  to  induce  changes  in 
the  genetic  material  of  either  somatic 
or  germinal  cells  or  tissues  in  subsequent 
generations. 

“Potential  occupational  carcinogen" 
means  any  toxic  substance  which  (1) 
Causes,  at  any  level  of  exposure  or  dose, 
as  the  result  of  any  oral,  respiratory  or 


dermal  exposure,  or  any  other  exposure 
which  results  in  the  systemic  distribution 
of  the  substance  under  consideration,  in 
the  organism  tested,  an  increased  inci¬ 
dence  of  benign  or  malignant  neoplasms, 
or  a  combination  thereof,  in  (i)  humans 
or  (ii)  in  one  or  more  experimental 
mammalian  species,  or  (2)  in  a  statis¬ 
tically  significant  manner  decreases  the 
latency  period  between  exposure  and  on¬ 
set  of  neoplasm  in  (i)  humans  or  (ii)  in 
one  or  more  experimental  mammalian 
species. 

“Secretary”  means  the  Secretary  of 
Labor,  or  designee. 

“Short-term  tests”  includes,  but  is  not 
limited  to  positive  results  in  more  than 
one  of  the  following  assays  for:  (1)  the 
induction  of  DNA  damage  and  repair; 
(2)  mutagenesis  in  bacteria,  yeast,  or 
Drosophila  melanogaster;  (3)  muta¬ 
genesis  in  mammalian  somatic  cells;  (4) 
mutagenesis  in  mammalian  germinal 
cells;  or  (5)  positive  results  in  tests  for 
neoplastic  transformation  of  mammalian 
cells  in  culture. 

“Suggestive”  means  that  degree  of 
confidence  in  test  animal  or  human  data 
which  is  less  than  persuasive  or  not 
statistically  significant  but  which,  none¬ 
theless,  raises  scientific  concerns  that 
the  toxic  substance  may  pose  a  carcin¬ 
ogenic  risk  to  the  exposed  animals  or 
humans. 

“Toxic  substance”,  for  the  purposes 
of  this  subpart,  means  any  toxic  ma¬ 
terial,  found  in  the  American  workplace, 
either  a  single  chemical  substance  or 
combination  of  substances,  or  any  other 
agent,  which  has  been  reported  by  sci¬ 
entific  study,  at  any  level  of  exposure 
or  dose,  as  the  result  of  any  exposure, 
to  (1)  Cause  neoplasms,  benign  or  ma¬ 
lignant,  in  (i)  humans  or  (ii)  in  one  or 
more  experimental  mammalian  species, 
or  (2)  In  a  statistically  significant  man¬ 
ner  decreases  the  latency  period  between 
exposiue  and  onset  of  neoplasms,  in  (i) 
humans  or  (ii  )in  one  or  more  experi¬ 
mental  mammalian  species. 

§  1990.103  Classification  of  substances. 

(a)  General.  (1)  Whenever  the  Sec¬ 
retary  receives  information,  submitted 
to  him  in  writing  by  any  interested  per¬ 
son,  concerning  any  toxic  substance,  or 
upon  his  own  cognizance  has  any  such 
information,  he  shall,  to  assist  him  in 
developing  information  relevant  to  the 
classification  of  a  toxic  substance:  (i) 
Within  thirty  (30)  days  publish  a  notice 
of  receipt  in  the  Federal  Register,  to¬ 
gether  with  a  short  statement  identify¬ 
ing  the  contents  and  sources  of  such  in¬ 
formation,  and  shall  provide  a  period  for 
public  comment,  except  as  provided  by 
(a)(2)  herein,  or  (ii)  Where  the  Sec¬ 
retary  certifies  in  writing  to  the  inter¬ 
ested  party  that  information  exists  that 
additional  scientific  data  or  study  that 
may  be  relevant  to  the  classification  of 
a  toxic  substance  is  not  immediately 
available  or  does  not  yet  exist  but  will 
be  available  within  a  short  period  of 
time,  the  Secretary  may  delay  the  pub¬ 
lication  date  of  receipt  of  the  original 
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information  In  the  Federal  Register  re¬ 
ferred  to  but  in  no  case  shall  the  pub¬ 
lication  date  be  extended  to  more  than 
one  hundred  and  eighty  (180)  days  after 
the  receipt  of  the  original  information. 

(2)  The  period  for  public  comment 
provided  for  by  S  1990.103(a)  (1)  shall  be 
at  least  thirty  (30)  days  but  not  more 
than  sixty  (60)  days  unless  the  Secretary 
determines  issued  that  extraordinary 
circumstances  warrant  less  or  no  time 
for  such  public  comment. 

(b)  Classification.  Within  thirty  (30) 
days  from  the  close  of  the  comment  pe¬ 
riod,  or  from  the  receipt  of  the  report 
of  an  Advisory  Committee  as  provided 
by  §  1990.104,  the  Secretary  shall  classify 
or  reclassify  the  toxic  substance  in  ac¬ 
cordance  with  the  criteria  set  forth  in 
this  subpart  and  publish  in  the  Federal 
Register  a  notice  of  his  decision  as  to 
the  classification  of  that  substance,  to¬ 
gether  with  the  other  consequences  and 
actions  required  by  this  subpart. 

(c)  Reclassification.  As  to  toxic  sub¬ 
stances  previously  classified  pursuant  to 
this  subpart,  the  term  "information”  as 
used  by  8  1990.103(a)  is  limited  to  ad¬ 
ditional  evidence,  not  reviewed  at  the 
time  of  the  issuance  of  the  final  stand¬ 
ard.  or  to  a  new  scientific  review  of  the 
then  existing  evidence. 

§  1990.104  Advisory  committees. 

At  any  time  the  Secretary  decides  to 
appoint  an  advisory  committee,  pur¬ 
suant  to  sections  6(b)  and  7  of  the  Act, 
to  assist  him  in  his  standard -setting 
function  concerning  any  toxic  substance, 
he  shall  require  that  the  advisory  com¬ 
mittee  submit  to  him  its  recommenda¬ 
tions  regarding  the  rule  to  be  promul¬ 
gated  no  later  than  ninety  (90)  days 
from  the  date  of  its  appointment. 

Category  I  Toxic  Substances 
§  1990.110  Category  I  toxic  substances. 

A  presumption  exists  that  a  toxic  sub¬ 
stance  shall  be  classified  by  the  Sec¬ 
retary  as  a  “Category  I  Toxic  Substance” 
if:  (a)  the  toxic  substance  meets  the 
definition  of  a  “potential  occupational 
carcinogen”  in  (1)  humans,  or  (2)  two 
mammalian  test  species,  or  (3)  a  single 
mammalian  species,  if  those  results  have 
been  replicat^  in  the  same  species  in 
another  experiment  or  (4)  a  single  mam¬ 
malian  species  if  those  results  are  sup¬ 
ported  by  short-term  tests,  or  (b)  the 
Secretary  finds  that  any  other  evidence 
is  sufficient  to  convince  him  that  the 
toxic  substance  should  be  classified  as  a 
Category  I  Toxic  Substance. 

§  1990.111  Rebuttal  of  a  category  I 
classification  to  a  Category  II  or  III 
classification. 

(a)  The  presumption  that  a  toxic  sub¬ 
stance  be  classified  as  a  Category  I  toxic 
substance  shall  be  rebutted  if  the  Secre¬ 
tary  determines,  after  consultation  with 
the  Director  of  NIOSH,  that  scientif¬ 
ically: 

(1)  The  carcinogenic  evidence  based 
on  animal  data  clearly  resulted  from 
physical,  rather  than  chemical  induc¬ 
tion;  or 


(2)  The  route  of  exposure  in  animals 
is  grossly  inappropriate  relative  to  the 
potential  occupational  routes  of  human 
exposure,  or 

(3)  The  human  or  animal  data  relied 
upon  are  only  suggestive,  or 

(4)  The  human  or  animal  data  relied 
upon  are  totally  inadequate  to  establish 
any  conclusion  with  respect  to  the  car¬ 
cinogenicity  or  non-carcinogenicity  of 
the  toxic  substance;  or 

(5)  For  some  other  reason,  the  posi¬ 
tive  results  in  the  experimental  animal 
species  are  not  scientifically  relevant  to 
man  insofar  as  the  toxic  substance  in 
question  is  concerned. 

(b)  Such  determinations  and  reasons 
shall  be  in  writing  and  published  in  the 
Federal  Register,  pursuant  to  section 
1990.103,  and  shall  classify  the  substance 
as  a  Category  II  toxic  substance  if  the 
determination  was  based  on  §  1990.111 
(a)(3)  in  that  the  Secretary  has  deter¬ 
mined  that  the  human  or  animal  studies 
relied  upon  are  only  suggestive.  All  other 
toxic  substances  for  which  the  Secretary 
has  determined  that  a  Category  I  classi¬ 
fication  is  inappropriate  shall  be  classi¬ 
fied  as  a  Category  ni  toxic  substance. 

§  1990.112  Consequences  of  a  category 
I  classification. 

In  the  event  the  Secretary  determines 
that  a  toxic  substance  shall  be  classified 
as  a  Category  I  Toxic  Substance,  he  shall 
require  the  initiation  of  the  following 
actions : 

(a)  He  shall,  at  the  time  he  classifies 
the  toxic  substance  as  Category  I,  issue 
an  Emergency  Temporary  Standard, 
pursuant  to  section  6(c)  of  the  Act, 
which  shall  follow  the  format  and  con¬ 
tent  of  the  model  emergency  temporary 
standard  set  forth  in  §  1990.150.  Any 
deviation,  addition  or  change  from  that 
format  or  content  shall  be  explained,  to¬ 
gether  with  the  reasons  therefor. 

(b)  He  shall,  within  sixty  (60)  days 
from  such  classification,  issue  a  notice 
of  proposed  rulemaking,  pursuant  to  sec¬ 
tion  6(b)  of  the  Act,  which  shall  follow 
the  format  and  content  of  the  model 
standard  set  forth  in  §  1990.150.  Any 
deviation,  addition  or  change  from  that 
format  or  content  shall  be  explained, 
together  with  the  reasons  therefor.  The 
permissible  exposure  limits,  insofar  as 
the  proposed  standard  is  concerned,  shall 
be  set  as  low  as  feasible.  When  it  is 
determined  by  the  Secretary  that  there 
are  suitable  substitutes  for  certain  uses 
or  classes  of  uses  that  are  less  hazardous 
to  humans,  on  the  basis  of  the  best  avail¬ 
able  evidence,  the  proposal  shall  permit 
no  occupational  exposure  for  such  uses 
or  classes  of  uses. 

§  1990.113  Limitation  of  issues  in  the 
rulemaking. 

At  any  time  after  a  request  for  a  pub¬ 
lic  hearing  is  made  or  upon  his  initiative, 
subsequent  to  the  publication  of  the  doc¬ 
uments  referred  to  in  8  1990.112,  the  Sec¬ 
retary  shall  provide  for  such  a  hearing 
in  accordance  with  Section  6(b)  of  the 
Act,  the  regulations  thereunder  and  29 
CPR  Part  1911.  The  Issues  in  the  hearing 
or  in  comment  shall  be  limited  to  the  fol¬ 


lowing:  (a)  Whether  the  Secretary  cor¬ 
rectly  classified  the  toxic  substance  ac¬ 
cording  to  the  Category  I  criteria 
(§  1990.110) ;  (b)  whether  the  Secretary 
was  correct  in  his  determination  that 
the  Category  I  classification  should  not 
be  rebutted  (§  1990.111);  (c)  the  deter¬ 
mination  of  the  lowest  feasible  occupa¬ 
tional  exposure,  or  whether  there  are 
suitable  substitutes  that  are  foimd  to 
be  less  hazardous  to  humans  than  the 
toxic  substance;  (d)  whether  the  toxic 
substance  has  unique  properties  or  uses 
that  make  the  specific  protective  meas¬ 
ures  of  the  proposed  standard  inappro¬ 
priate  or  infeasible;  and  (e)  the  envi¬ 
ronmental  impact  arising  from  regula¬ 
tion  of  the  toxic  substance. 

§  1990.114  Final  action  after  a  category 
I  rulemaking. 

(a)  Affirmance.  At  thC  conclusion  of 
the  Category  I  rulemaking,  if  the  Sec¬ 
retary  determines,  based  on  the  record, 
that  his  classification  of  the  toxic  sub¬ 
stance  as  Category  I  was  correct  and 
that  his  decision  not  to  rebut  the  pre¬ 
sumption  was  also  correct,  he  shall  issue 
a  standard  which  shall  follow  the  for¬ 
mat  and  content  of  the  model  standard 
contained  in  §  1990.160.  Any  devi¬ 
ation,  addition  or  change  from  that  for¬ 
mat  and  content  shall  be  explained,  to¬ 
gether  with  the  reasons  and  evidence 
therefor.  However,  the  permissible  expo¬ 
sure  level  shall  be  set  as  low  as  feasible 
or,  when  it  is  determined  by  the  Secre¬ 
tary  that  there  are  suitable  substitutes 
that  are  less  hazardous  to  humans,  on 
the  best  available  evidence,  no  occupa¬ 
tional  exposure  shall  be  permitted  for 
that  use  or  class  of  use. 

(b)  Change  in  classification.  At  the 
conclusion  of  the  Category  I  rulemak¬ 
ing,  if  the  Secretary  determines,  based 
on  the  record,  that  his  classification  of 
the  toxic  substance  as  a  Category  I 
Toxic  Substance  was  incorrect,  or  that 
his  decision  not  to  rebut  the  presump¬ 
tion  was  incorrect,  he  shall  classify  the 
toxic  substance  as  a  Category  n  or  III 
Toxic  Substance,  as  follows: 

(1)  If  the  Secretary  determines  that 
the  toxic  substance  should  have  been 
classified  as  a  Category  n  Toxic  Sub¬ 
stance,  he  shall  issue  a  final  standard 
which  shall  follow  the  format  and  con¬ 
tent  of  the  model  standard  contained  in 
§  1990.170.  Any  deviation,  addition  or 
change  from  that  format  and  content 
shall  be  explained,  together  with  the  rea¬ 
sons  therrfor. 

(2)  If  the  Secretary  determines  that 
the  toxic  substance  should  have  been 
classified  as  a  Category  m  Toxic  Sub¬ 
stance,  he  shall  follow  the  procedures 
provided  by  §  1990.131. 

Catboory  n  Toxic  Substances 
§  1990.120  Category  II  toxic  substances. 

A  toxic  substance  shall  be  classified 
by  the  Secretary  as  a  “Category  n  Toxic 
Substance”  if  the  toxic  substance  meets 
the  definition  of  a  “potential  occupa¬ 
tional  carcinogen”  in  studies  in  test  ani¬ 
mals  or  humans,  the  results  of  which, 
however,  were  found  by  the  Secretary, 
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pursuant  to  §  1990.111(a)(3),  to  be  only 
suggestive.  This  classification  is  re¬ 
quired  and  is  not  presumptive.  In  addi¬ 
tion,  a  presumption  exists  that  a  toxic 
substance  shall  be  classified  by  the  Sec¬ 
retary  as  a  “Category  II  Toxic  Sub¬ 
stance”  if;  (a)  The  toxic  substance  meets 
the  definition  of  a  “potential  occupa¬ 
tional  carcinogen”  in  an  imreplicated 
experiment  in  a  single  mammalian  test 
species  or  (b)  the  Secretary  finds  that 
any  other  evidence  is  sufficient  to  con¬ 
vince  him  that  the  toxic  substance 
should  be  classified  as  a  Category  II 
Toxic  Substance. 

§  1990.121  Rebuttal  of  a  category  11 
classi Oration  to  a  category  111  classi¬ 
fication. 

(a)  The  presumption  that  a  toxic  sub¬ 
stance  be  classified  as  a  Category  II  toxic 
substance  shall  be  rebutted  if  the  Sec¬ 
retary  determines,  after  consultation 
with  the  Director  of  NIOSH,  that  scien¬ 
tifically  ; 

(1)  The  carcinogenic  evidence  based 
on  the  animal  data  clearly  resulted  from 
physical,  rather  than  chemical  induc¬ 
tion,  or 

(2)  The  route  of  exposure  in  animals 
is  grossly  inappropriate  relative  to  the 
potential  occupational  routes  of  human 
exposure,  or 

(3)  The  animal  data  in  a  single  mam¬ 
malian  test  species  is  less  than  sugges¬ 
tive:  or 

(4)  For  some  other  reason,  the  positive 
results  in  the  experimental  animal 
species  are  not  scientifically  relevant  to 
man  insofar  as  the  toxic  substance  in 
question  is  concerned. 

(b)  Such  determinations  and  reasons 
shall  be  in  writing  and  published  in  the 
Federal  Register,  pursuant  to  §  1990.103, 
and  shall  classify  the  substance  as  a 
Category  III  toxic  material. 

§  1990.122  Consequences  of  a  category 
II  classification. 

In  the  event  the  Secretary  determines 
that  a  toxic  substance  shall  be  classified 
as  a  Category  II  Toxic  Substance,  he 
shall  require  the  initiation  of  the  follow¬ 
ing  actions ; 

(a)  He  shall,  within  sixty  (60)  days 
from  the  announcement  of  his  intent  to 
classify  the  toxic  substance  as  a  Cate¬ 
gory  II  toxic  substance,  issue  a  notice  of 
proposed  rulemaking,  pursuant  to  section 
6(b)  of  the  Act,  which  shall  follow  the 
format  and  content  of  the  model  stand¬ 
ard  set  forth  in  section  1990.170.  Any  de¬ 
viation,  addition  or  change  from  that 
format  or  content  shall  be  explained,  to¬ 
gether  with  the  reasons  therefor.  IJie 
permissible  exposure  limits,  insofar  as 
the  proposal  is  concerned,  shall  be:  (1) 
the  present  OSHA  standard  or  (2)  where 
none  exists,  an  appropriate  level  based 
upon  acute  or  chronic  effects  of  exposure 
to  the  toxic  substance  other  than  car¬ 
cinogenicity  or  (3)  where  acute  or 
chronic  effects  indicate  that  the  present 
OSHA  standard  is  inadequate,  the  ex¬ 
posure  level  shall  be  lowered  to  the  level 
found  appropriate  by  the  Secretary.  He 
shall  also  give  notice  that  if,  pursuant  to 
the  rulemaking,  It'is  determined  that  the 


toxic  substance  should  be  classified  as  a 
Category  I  toxic  substance,  the  final 
standard  will  be  that  required  by  1990.- 
160  herein. 

(b)  He  shall  notify  the  applicable  fed¬ 
eral  and  state  agencies,  including  the 
Administrator  of  EPA,  the  Director  of 
NCI,  the  Director  of  NIOSH,  Commis¬ 
sioner  of  FDA  and  the  Chairman  of 
CPSC  of  the  determination  that  the  evi¬ 
dence  is  “only  suggestive”  or  that  the 
evidence  consists  of  only  positive  results 
in  one  mammalian  species  and  request 
that  the  applicable  agencies  engage  in, 
or  stimulate,  further  research  pursuant 
to  their  legislative  authority,  to  develop 
new  and  additional  scientific  data. 

§  1990.123  Limitation  of  issues  in  the 
rulemaking. 

At  any  time  after  a  request  for  a  pub¬ 
lic  hearing  is  made  or  upon  his  initiative, 
subsequent  to  the  publication  of  the 
documents  referred  to  in  §  1990.122.  the 
Secretary  shall  provide  for  such  a  hear¬ 
ing  in  accordance  with  section  6(b)  of 
the  Act,  the  regulations  thereunder  and 
29  CFR  Part  1911.  The  issues  in  the  hear¬ 
ing  or  in  comment  shall  be  limited  to  the 
following:  (a)  Whether  the  Secretary 
correctly  classified  the  toxic  substance 
according  to  the  Category  n  criteria 
(§  1990.120) :  (b)  Whether  the  Secretary 
was  correct  in  his  determination  that  the 
Category  n  classification  should  not  be 
rebutted  (§  1990.121) :  (c)  If  OSHA  pres¬ 
ently  has  no  standard,  or  it  is  inadequate 
bas^  on  considerations  of  acute  or 
chronic  effects  other  than  carcinoge¬ 
nicity,  the  appropriate  level  of  exposures; 
(d)  Whether  the  toxic  substance  has 
unique  properties  or  uses  that  make  the 
specific  protective  measures  of  the  pro- 
Dosed  standard  inappropriate  or  infeas¬ 
ible:  and  (e)  the  environmental  impact 
arising  from  regulation  of  the  toxic  sub¬ 
stance. 

§  1990.124  Final  action. after  a  category 
II  rulemaking. 

(a)  Affirmance.  At  the  conclusion  of 
the  Category  II  rulemaking,  if  the  Sec¬ 
retary  determines,  based  on  the  record, 
that  his  classification  of  the  toxic  ma¬ 
terial  as  Catetgory  n  was  correct  and 
that  his  decision  not  to  rebut  the  pre¬ 
sumption  was  also  correct,  he  shall  issue 
a  standard  which  shall  follow  the  format 
and  content  of  the  model  standard  con¬ 
tained  in  $  1990.170.  Any  deviation,  addi¬ 
tion  or  change  from  that  format  and 
content  shall  be  explained,  together  with 
the  reasons  and  evidence  therefor. 

(b)  Change  in  classification.  At  the 
conclusion  of  the  Category  n  rulemak¬ 
ing.  if  the  Secretary  determines,  based 
on  the  record,  that  his  classification  of 
the  toxic  substance  as  a  Category  n 
Toxic  Substance  was  Incorrect,  or  that 
his  decision  not  to  rebut  the  presumption 
was  incorrect,  he  shall  classify  the  toxic 
substance  as  a  Category  I  or  Category  in 
Toxic  Substance,  as  follows; 

(1)  If  the  Secretary  determines  that 
the  toxic  substance  should  have  been 
classified  as  a  Category  I  Toxic  Sub¬ 
stance,  he  shall  issue  a  standard  which 
shall  follow  the  format  and  content  of 


the  model  standard  contained  in  8  1990.- 
160.  Any  deviation,  addition  or  change 
from  that  format  and  content  shall  be 
explained,  together  with  the  reasons 
therefor. 

(2)  If  the  Secretary  determines  that 
the  Toxic  Substance,  should  have  been 
classified  as  a  Category  III  Toxic  Sub¬ 
stance,  he  shall  follow  the  procedure  pro¬ 
vided  by  §  1990.131. 

Category  III  Toxic  Substances 

§  1990.130  Category  III  toxic  sub¬ 
stances. 

Any  toxic  substance  not  classified  by 
the  Secretary  as  a  Category  I  or  a  Cate¬ 
gory  II  toxic  substance,  pursuant  to  this 
subpart,  shall  be  classified  as  a  Category 
III  Toxic  Substance. 

§  1990.131  Consequences  of  a  category 
III  classification. 

(a)  At  the  time  a  toxic  substance  is 
classified  as  Category  III,  the  Secretary 
shall  transmit  his  findings  to  the  Direc¬ 
tor  of  NCI,  the  Director  of  NIOSH,  the 
Administrator  of  EPA,  the  Commissioner 
of  PDA,  and  the  Chairman  of  CPSC  with 
a  request  that  each  determine  whether 
there  is  additional  information,  previ¬ 
ously  unavailable  to,  or  unreviewed  by, 
the  Secretary,  which  could  have  a  bear¬ 
ing  on  reconsideration  of  the  Category 
III  classification  of  the  toxic  substance. 

(b)  The  determination  that  a  Toxic 
Substance  is  classified  by  the  Secretary 
as  a  Category  III  Toxic  Substance  shall 
be  published  and  appropriately  updated 
in  the  Federal  Register  and  the  Code  of 
Federal  Regulations. 

§  1990.132  Recoufiideration  of  a  cale- 

t  gory  III  clas»ifiration. 

If,  at  any  time,  any  of  the  agencies, 
referred  to  in  Section  1990.131,  provide 
additional  information  having  a  bearing 
on  the  initial  determination  of  classifi¬ 
cation,  the  Secretary  shall,  within  thirty 
(30)  days  after  the  receipt  of  such  a  re¬ 
sponse,  publish  in  the  Federal  Register 
the  response  and  reconsider  his  decision 
to 'classify  the  toxic  substance  as  Cate¬ 
gory  III. 

§  1990.133  The  category  III  toxic  sub¬ 
stance  list. 

The  following  substances  have  been 
determined  by  the  Secretary  to  be  Cate¬ 
gory  ni  toxic  substances  for  the  pur¬ 
poses  of  this  subpart.  They  are; 

Federal  Register  date 


Name:  of  final  publication 

1.  Water  . . .  Aug.  26,  1977 


Category  IV  Toxic  Substances 

§  1990.140  Category  IV  toxic  sub¬ 
stances. 

(a)  Notwithstanding  any  other  provi¬ 
sion  of  this  subpart,  whenever  the  Sec¬ 
retary  determines  after  consultation 
with  the  Administrator  of  EPA,  the  Di¬ 
rector  of  NIOSH,  the  Director  of  NCI, 
the  Commissioner  of  FDA  and  the 
Chairman  of  CPSC  that  a  toxic  mate¬ 
rial  would  meet  the  definition  of  a  toxic 
substance  except  that  it  is  not  found  in 
the  American  workplace  and  therefore 
meets  the  definition  of  a  foreign  toxic 
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substance,  he  shall  publish  in  the  Federal 
Register  a  notice  of  his  intent  to  classify 
the  foreign  toxic  substance  as  a  Cate¬ 
gory  IV  Toxic  Substance  and  shall  pro¬ 
vide  a  period  of  at  least  thirty  (30)  days 
but  not  more  than  sixty  (60)  days  for 
public  comment. 

(b)  Within  thirty  (30)  days  from  the 
close  of  the  comment  period,  or  from  the 
receipt  of  the  report  of  an  Advisory  Com- 
xnitt^  as  provided  by  §  1990.104,  the 
Secretary  shall  classify  the  foreign  toxic 
substance  as  a  Category  IV  Toxic  Sub¬ 
stance  and  list  such  foreign  toxic  sub¬ 
stance  in  §  1990.141  hereof  or,  if  he  de¬ 
termines  that  his  original  intent  was  in 
error,  the  Secretary  shall  initiate  the 
procedures  required  by  §  1990.103(a)  et 
seg.  hereof. 

(c)  The  determination  that  such  toxic 
substance  is  not  found  in  the  American 
workplace  shall  be  published  and  appro¬ 
priately  updated  in  the  Federal  Register 
and  Code  of  Federal  Regulations. 

(d)  Whenever  the  Secretary  receives 
information,  submitted  to  him  in  writing 
by  any  interested  person,  or  upon  his  own 
cognizance  has  any  information,  that 
such  toxic  substance  previously  classified 
as  a  Category  rv  toxic  substance  is,  has 
been,  or  will  be  found  in  an  American 
workplace,  the  Secretary  shall,  within 
thirty  (30)  days,  initiate  the  procedures 
required  bv  C  1990.103(a)  et  seg.  hereof. 


§  1990.141  The  category  IV  toxic  sub- 
I  stance  list. 

?  The  following  substances  are  foreign 
toxic  substances  that  the  Secretary  has 
determined  are  not  found  in  any  Ameri¬ 
can  workplace.  They  are : 


Name : 


1.  French  water. 


Federal  Register 
date  of  final 
publication 
..  Aug.  25,  1977 


Model  Standards 


§  1990.1S0  Section  6(c)  Model  Stand¬ 
ard  for  a  Category  I  Toxic  Sub¬ 
stance. 


Occupational  Exposure  to  xxxxx 
Emergency  Temporary  Standard 
Section  1910.0000  xxxx 

(a)  Scope  and  application.  This  section  ap¬ 
plies  to  all  occupational  exposures  to  xxxxx, 
(Chemical  Abstracts  Service  Registry  Num¬ 
ber  00000) ,  except  that  this  section  does  not 
apply  to:  (to  he  filled  in  as  applicable.) 

(b)  Definitions,  "xxxxx”  means  (definition 
of  substance  to  be  regulated). 

"Authorized  person”  means  any  person 
specifically  authorized  by  the  employer  and 
whose  duties  require  the  person  to  be  pres¬ 
ent  in  areas  where  xxxxx  is  present;  and  any 
person  entering  such  an  area  as  a  designated 
representative  of  employees  for  the  purpose 
of  exercising  the  opportunity  to  observe 
monitoring  procediures  under  paragraph  (r) 
of  this  section. 

“Assistant  Secretary”  means  the  Assistant 
Secretary  of  Labor  for  Occupational  Safety 
and  Health,  IT.S.  Department  of  Labor,  or 
designee. 

“Director”  means  the  Director,  National 
Institute  for  Occupational  Safety  and 
Health,  U.S.  Department  of  Health,  Educa¬ 
tion,  and  Welfare,  or  designee. 

“06HA  Area  Office”  means  the  Area  Office 
of  the  Occupational  Safety  and  Health  Ad¬ 


ministration  having  Jurisdiction  over  the 
geographic  area  where  the  affected  work¬ 
place  is  located. 

(c)  Permissible  exposure  limits.  (1)  Inha¬ 
lation.  (i)  Time-weighted  average  limit 
(TWA).  Within  (insert  appropriate  time) 
from  the  effective  date  of  this  emergency 
temporary  standard,  the  employer  shall  as¬ 
sure  that  no  employee  is  exposed  to  an  air¬ 
borne  concentration  of  xxxxx  in  excess  of: 
(insert  appropriate  exposure  limit  repre¬ 
senting  the  lowest  feasible  level  that  can  be 
compiled  with  immediately)  as  an  eight  (8)- 
hour  time-weighted  average. 

(11)  Ceiling  limit.  (If  appropriate.)  The 
employer  shall  assure  that  no  employee  is  ex¬ 
posed  to  an  airborne  concentration  of  iixii 
in  excess  of:  (insert  appropriate  exposure 
limit  representing  the  lowest  feasible  level 
that  can  be  complied  with  immediately)  as 
averaged  over  any:  (insert  appropriate  time 
period)  during  the  working  day. 

(2)  Dermal  and  eye  exposure.  The  employer 
shall  assure  that  no  employee  is  exposed  to 
eye  contact  or  skin  contact  with  xxxxx. 

(d)  Notification  of  Use.  Within  (insert  ap¬ 
propriate  time)  of  the  effective  date  of  this 
section,  or  within  fifteen  (15)  days  following 
the  introduction  of  xxxxx  into  the  workplace, 
every  employer  shall  report  the  following  in¬ 
formation  to  the  nearest  OSHA  Area  Office 
for  each  such  workplace: 

(1)  The  address  and  location  of  each 
workplace  in  which  xxxxx  is  present; 

(2)  A  brief  description  of  each  process  or 
operation  which  may  result  in  employee  ex¬ 
posure  to  xxxxx-, 

♦3)  The  number  of  employees  engaged  in 
eaob  process  or  operation  who  may  be  ex¬ 
posed  to  xxxxx  and  an  estimate  of  the  fre¬ 
quency  and  degree  of  exposure  that  occurs; 
and 

(4)  A  brief  description  of  the  employer’s 
safety  and  health  program  as  it  relates  to 
limitation  of  employee  exposure  to  xxxxx; 

(e)  Exposure  monitoring.  (1)  General.  (1) 
Determinations  of  airborne  exposure  levels 
shall  be  made  from  air  samples  that  are  rep¬ 
resentative  of  each  employee’s  exposure  to 
xxxxx  over  an  eight  (8)  hour  period. 

(il)  For  the  purposes  of  this  section,  em¬ 
ployee  exposxire  is  that  exposure  which 
would  occur  if  the  employee  were  not  using 
a  respirator. 

(2)  Initial  monitoring.  Each  employe 
who  has  a  place  of  employment  in  which 
xxxxx  is  present  shall  monitor,  within  thirty 
(30)  days  of  the  effective  date  of  this  stand¬ 
ard,  each  such  workplace  and  work  operation 
to  accurately  determine  the  airborne  concen¬ 
trations  of  xxxxx  to  which  employees  may  be 
exposed. 

(3)  Frequency. 

(I)  If  the  monitoring,  required  by  this 
section,  reveals  employee  exposure  to  be  be¬ 
low  the  permissible  exposure  limits,  the  em¬ 
ployer  shall  repeat  such  monitoring  at  least 
quarterly. 

(II)  If  the  monitoring,  required  by  this 
section,  reveals  employee  exposure  to  be  in 
excess  of  the  permissible  exposure  limits, 
the  employer  shall  repeat  these  determina¬ 
tions  for  each  such  employee  at  least 
monthly.  The  employer  shall  continue  these 
monthly  measurements  until  at  least  two 
consecutive  measurements,  taken  at  least 
seven  (7)  days  apart,  are  below  the  permis¬ 
sible  exposure  limits,  and  thereafter  the  em¬ 
ployer  shall  monitor  at  least  quarterly. 

(4)  Additional  monitoring.  Whenever  there 
has  been  a  production,  process,  control  or 
personnel  change  which  may  result  in  new 
or  additional  exposure  to  zzxzx,  or  whenever 
the  employer  has  any  other  reason  to  sus¬ 
pect  a  change  which  may  result  in  new  or 
additional  exposures  to  xxxxx,  additional 
monltOTing  which  complies  with  this  para¬ 
graph  shall  be  conducted. 


(5)  Employee  notification. 

(I)  Within  five  (6)  wmltlng  days  after 
the  receipt  of  monitoring  results,  the  em¬ 
ployer  shall  notify  each  employee  in  writing 
of  the  results  which  represent  that  employ¬ 
ee’s  exposure. 

(II)  Whenever  the  results  indicate  that  the 
representative  employee  exposiu'e  exceeds 
the  permissible  exposure  limits,  the  employ¬ 
er  shall  Include  in  the  written  notice  a  state¬ 
ment  that  permissible  exposure  limits  were 
exceeded  and  a  description  of  the  corrective 
action  being  taken  to  reduce  exposure  to 
or  below  the  permissible  exposure  limits. 

(6)  Accuracy  of  measurement.  The  meth¬ 
od  of  measurement  shall  be  accurate,  to  a 
confidence  level  of  96  percent,  to  within  plus 
or  minus  (insert  appropriate  value)  for  con¬ 
centrations  of  xxxxx  at  or  above  the  permis¬ 
sible  exposure  limits. 

(7)  Type  of  monitoring.  (Where  applica¬ 
ble,  specific  mandatory  monitoring,  devices 
and  techniques  may  be  required.) 

(f)  Regulated  areas.  (Deleted.) 

(g)  Methods  of  compliance.  (1)  General 
policy.  OSHA’s  general  policy  as  to  methods 
of  compliance  for  permanent  standards  has 
traditionally  required  that  employee  expo¬ 
sures  to  a  substance  be  reduced  to  the  per¬ 
missible  exposure  limits  solely  by  use  of  en¬ 
gineering  and  work  practice  controls.  OSHA 
has  permitted  reduction  of  employee  ex¬ 
posures  by  use  of  respiratory  protection  only 
where  the  employer  proves  that  engineering 
and  work  practice  controls  are  not  feasible 
to  reduce  such  exposures  to  the  permissible 
exposure  limits.  This  general  policy  is  In¬ 
herent  in  the  model  standards  found  in  29 
CFR  1990.160  and  1990.170.  However,  during 
the  effective  period  of  this  emergency  tem¬ 
porary  standard,  OSHA  recognizes  the  need 
to  permit  employee  exposures  to  airborne 
concentrations  of  xxxxx  to  be  controlled  by 
any  practicable  combination  of  engineering 
controls,  work  practices  and  personal  pro¬ 
tective  devices  and  equipment  as  follows. 
OSHA  recognizes  that  the  immediate  reduc¬ 
tion  of  exposure  to  xxxxx  may  generally  be 
achieved  primarily  through  the  use  of  res¬ 
piratory  protection  and  the  institution  of 
good  work  practices  during  the  effective  pe¬ 
riod  of  this  emergency  temporary  standard, 
such  as  the  prohibitions  against  the  blow¬ 
ing  of  dust  containing  xxxxx  or  the  permit¬ 
ting  of  open  containers  and  vessels  of  liquids 
containing  xxxxx.  On  the  other  hand,  OSHA 
believes  that  where  engineering  or  work  prac¬ 
tice  controls  can  reduce  exposure,  they 
should  be  used,  even  where  such  controls  by 
themselves  do  not  reduce  the  exposures  to 
the  permissible  exposure  limits.  ’Thus,  en¬ 
gineering  controls  to  reduce  the  airborne 
concentration  of  xxxxx  shall  be  instituted.  If 
practicable,  as  soon  as  possible.  Examples  of 
such  controls  include  substitution  of  a  less 
hazardous  material,  enclosure  of  the  process, 
and  use  of  local  exhaust  ventilation  systems. 
The  employer  should  also  examine  each  work 
area  in  which  xxxxx  is  present  and  institute, 
as  soon  as  possible,  work  practices  to  reduce 
employee  exposures  to  xxxxx  to  or  twlow  the 
permissible  exposure  limits.  Examples  of 
such  work  practices  Include,  among  other 
things,  limiting  access  to  work  areas  where 
xxxxx  is  present  to  authorized  personnel 
only;  written  procedures  and  work  practices 
for  each  operation  which  may  result  in  em¬ 
ployee  exposure  to  xxxxx;  prohibiting  smok¬ 
ing  and  the  consumption  of  food  and  bev¬ 
erages  in  work  areas  where  xxxxx  Is  present; 
requiring  the  use  of  appropriate  personal 
protective  clothing  and  equipment  to  mini¬ 
mize  eye  and  skin  contact  with  xxxxx-,  use  of 
signs,  labels,  or  other  means  to  clearly  desig¬ 
nate  all  work  areas  where  xxxxx  may  be  pres¬ 
ent;  and  Institution  of  good  hoxisdceeping 
practices  as  seX  forth  in  paragraph  (k)  of 
this  section.  Finally,  as  pointed  out,  when- 
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ever  the  engineering  and  work  practice  con¬ 
trols  described  are  not  sufficient  to  reduce 
employee  exposvues  to  or  below  the  permis¬ 
sible  exposure  limits,  the  employer  should 
supplement  them  by  the  use  of  respiratory 
protection  which  compiles  with  the  require¬ 
ments  of  the  emergency  temporary  standard. 

(2)  Engineering  and  work  practice  con¬ 
trol  plan.  (1)  Within  ninety  (90)  days  of  the 
effective  date  of  this  emergency  temporary 
standard,  the  employer  shall  develop  a  writ¬ 
ten  plan  describing  proposed  means  to  re¬ 
duce  employee  exposures  to  the  lowest  feas¬ 
ible  level  solely  by  means  of  engineering  and 
work  practice  controls  (which  will  be  even¬ 
tually  required  by  a  permanent  standard  for 
occupational  exposure  to  xxxxx.  Issued  pur¬ 
suant  to  section  1990.160(g)  of  this  subpart). 

(11)  Written  plans  required  by  this  para¬ 
graph  shall  be  submitted,  upon  request,  to 
the  Assistant  Secretary  and  the  Director  and 
shall  be  available  at  the  worksite  for  examl^ 
nation  and  copying  by  the  Assistant  Secre¬ 
tary,  the  Director,  and  any  affected  employee 
or  designated  representative. 

(h)  RespiratOTT/  protection.  (1)  Required 
use.  The  employer  shall  assure  that  respira¬ 
tors  are  xised  where  required  pursuant  to  this 
section  to  reduce  employee  exposures  to 
within  the  permissible  exposure  limits  and 
In  emergencies. 

(2)  Respirator  selection  (l)  Where  res¬ 
piratory  protection  is  required  or  permitted 
under  this  section,  the  employer  shall  select 
and  provide  at  no  cost  to  the  employee,  the 
appropriate  respirator  from  Table  1  below 
and  shall  assure  that  the  employee  wears 
the  respirator  provided. 

Tablb  1 

RESPniATORY  PROTECTION  FOR  XXXXX 
•  *  *  •  • 

(The  table  will  contain  a  listing  of  the 
appropriate  type  of  respirator  for  various 
conditions  of  exposure  to  xxxxx.) 

(11)  The  employer  shall  select  respirators 
from  those  approved  by  the  National  Insti¬ 
tute  for  Occupational  Safety  and  Health 
under  the  provisions  of  30  CPR  Part  11. 

(3)  Respirator  program.  (1)  The  employer 
shall  Institute  a  respiratory  protection  pro¬ 
gram  In  accordance  with  29  CPR  1910.134 
(b),  (d),  (e)  and  (f). 

(11)  Employees  who  wear  respirators  shall 
be  allowed  to  wash  their  face  and  respirator 
face  piece  to  prevent  potential  skin  Irritation 
associated  with  respirator  use. 

(I)  Emergency  situations.  (Deleted.) 

(J)  Protective  clothing  and  equipment. 

(1)  Provision  and  use.  Where  eye  or  skin 
contact  with  xxxxx  may  occur,  the  employer 
shall  provide,  at  no  cost  to  the  employee,  and 
assure  that  employees  wear,  appropriate  pro¬ 
tective  clothing  or  other  equipment  In  ac¬ 
cordance  with  29  CPR  1910.132  and  .133  to 
protect  the  area  of  the  body  which  may  come 
In  contact  with  xxxxx. 

(2)  Cleaning  and  replacement. 

(I)  The  employer  shall  clean,  launder, 
maintain,  or  replace  protective  clothing  and 
equipment  required  by  this  paragraph,  as 
needed,  to  maintain  their  effectiveness.  In 
addition  the  employer  shall  provide  clean 
protective  clothing  and  equipment  at  least 
(insert  appropriate  time)  to  each  affected 
employee. 

(II)  The  employer  shall  assure  that  the  em¬ 
ployee  removes  all  protective  clothing  and 
equipment  at  the  completion  of  a  workshlft. 

(ill)  The  employer  shall  assure  that 
xzzzx-contamlnated  protective  clothing  and 
equipment  Is  placed  and  stored  In  closed 
containers  which  prevent  dispersion  of  xxxxx 
outside  the  container. 

(Iv)  The  employer  shall  Inform  any  person 
who  launders  or  cleans  xxxxx  contaminated 
protective  clothing  or  equipment  of  the  po¬ 


tentially  harmful  effects  of  exposure  to  xxxxx. 

(V)  The  employer  shall  assure  that  the 
containers  of  contaminated  protective  cloth¬ 
ing  and  equipment  which  are  to  be  removed 
from  the  workplace  for  any  reason  are  labeled 
In  accordance  with  paragraph  (p)  (3)  of  this 
section. 

(vl)  The  employer  shall  prohibit  the  re¬ 
moval  of  xxxxx  from  protective  clothing  or 
equipment  by  blowing  or  shaking. 

(k)  Housekeeping.  (1)  Surfaces.  (1)  All 
surfaces  shall  be  maintained  free  of  accumu¬ 
lations  of  xxxxx. 

(II)  Dry  sweeping  and  the  use  of  com¬ 
pressed  air  for  the  cleaning  of  floma  and 
other  surfaces  where  xxxxx  dust  or  liquids 
are  found  Is  prohibited. 

(III)  Where  vacuuming  methods  are  se¬ 
lected,  either  portable  units  or  a  permanent 
system  may  be  used. 

(A)  If  a  portable  unit  is  selected,  the  ex¬ 
haust  shall  be  attached  to  the  general  work¬ 
place  exhaust  ventilation  system  or  collected 
within  the  vacuum  unit,  equipped  with  high 
efficiency  filters  (m*  other  appropriate  means 
of  contaminant  removal,  so  that  xxxxx  is  not 
reintroduced  Into  the  work  place  air;  and 

(B)  Portable  vacuum  units  used  to  collect 
xxxxx,  may  not  be  used  for  other  cleaning 
purposes  and  shall  be  labeled  as  prescribed 
by  paragraph  (p)  (3)  of  this  section. 

(Iv)  Cleaning  of  fioors  and  other  con*^ 
tamlnated  surfaces  may  not  be  performed  by 
washing  down  with  a  hose,  unless  a  fine 
spray  has  first  been  laid  down. 

(2)  Liquids.  Where  xxxxx  Is  present  in  a 
liquid  form,  or  as  a  resultant  vapor,  all  con¬ 
tainers  or  vessels  containing  xxxxx  shall  be 
enclosed  to  the  maximum  extent  feasible 
and  tightly  covered  when  not  In  use. 

(l)  Waste  disposal,  xxxxx  waste,  scrap, 
debris,  bags,  containers,  or  equipment  shall 
be  disposed  of  In  sealed  bags  or  other  closed 
containers  which  prevent  dispersion  of  xxxxx 
outside  the  container. 

(m)  Hygiene  facilities  and  practices.  Where 
employees  are  exposed  to  airborne  concen¬ 
trations  of  xxxxx,  or  where  employees  are  re¬ 
quired  to  wear  protective  clothing  or  equip¬ 
ment  pursuant  to  paragraph  (J)  of  this  sec¬ 
tion,  or  where  otherwise  found  to  be  appro¬ 
priate,  the  facilities  required  by  29  CFR 
1910.141  shall  be  provided  by  the  employer 
for  the  use  of  those  employees,  and  the  em¬ 
ployer  shall  assure  that  the  employees  use 
the  facilities  provided. 

(n)  Medical  surveillance.  (1)  General.  (1) 
The  employer  shall  Institute  a  program  of 
medical  surveillance  for  each  employee  who 
Is  or  will  be  exposed  to  xxxxx.  The  employee 
shall  provide  each  such  employer  with  an 
opportunity  for  medical  examinations  and 
tests  In  accordance  with  this  paragraph. 

(11)  The  employer  shall  assure  that  all 
medical  examinations  and  procedures  are 
performed  by  or  under  the  supervision  of  a 
licensed  physician,  and  shall  be  provided 
without  cost  to  the  employee. 

(2)  Initial  examinations.  Within  thirty 
(30)  days  of  the  effective  date  of  this  sec¬ 
tion,  or  thereafter  at  the  time  of  Initial  as¬ 
signment,  the  employer  shall  provide  each 
affected  employee  an  opportunity  for  a  medi¬ 
cal  examination,  including  at  least  the  fol¬ 
lowing  elements: 

(I)  A  work  history,  a  medical  history,  and 
a  physical  examination  with  direct  emphasis 
towards  the  pulmonary,  renal,  and  hepatic 
systems,  and  shall  Include  the  personal  his¬ 
tory  of  the  employee,  family,  and  occupa¬ 
tional  background,  including  genetic  and  en¬ 
vironmental  factors.  Additionally,  such  fac¬ 
tors  as  the  current  systems  review,  preg¬ 
nancy,  current  treatment  with  steroids  or 
cytotoxic  agents,  and  smoking  habits  should 
be  considered. 

(II)  The  medical  examination  shall  also  In¬ 
clude  the  following:  (insert  appropriate 
medical  protocol) . 


(3)  Periodic  examinations.  (Insert  ap¬ 
propriate  medical  protocol  and  time.) 

(4)  Interim  examinations.  It  the  employee 
for  any  reason  develops  signs  or  symptoms 
commonly  associated  with  exposure  to  xxxxx, 
the  employer  shall  provide  appropriate  ex¬ 
amination  and  emergency  medical  treatment. 

(6)  Information  provided  to  the  physician. 
The  employer  shall  provide  the  following  in¬ 
formation  to  the  examining  physician: 

(1)  A  copy  of  tlfis  emergency  temporary 
standard  and  Its  appendices; 

(II)  A  description  of  the  affected  employ¬ 
ee’s  duties  as  they  relate  to  the  employee's 
exposure; 

(III)  The  employee’s  representative  expo¬ 
sure  level;  and 

(Iv)  A  description  of  any  personal  protec¬ 
tive  equipment  used  or  to  be  used. 

(6)  Physician’s  written  opinion.  (1)  The 
employer  shall  obtain  a  written  opinion  from 
the  examining  physician  which  shall  Include : 

(A)  The  results  of  the  medical  tests  per¬ 
formed: 

(B)  The  physician’s  opinion  as  to  whether 
the  employee  has  any  detected  medical  con¬ 
dition  which  would  place  the  employee  at  an 
increased  risk  of  material  Impairment  of  the 
employee’s  health  from  exposure  to  xxxxx; 

(C)  Any  recommended  limitations  upon 
the  employee’s  exposure  to  xxxxx  or  upon  the 
use  of  protective  clothing  and  equipment 
such  as  respirators;  and 

(D)  A  sUtement  that  the  employee  has 
been  Informed  by  the  physician  of  the  results 
of  the  medical  examination  and  any  medical 
conditions  which  require  further  examina¬ 
tion  or  treatment. 

(II)  The  employer  shall  Instruct  the  phy¬ 
sician  not  to  reveal  In  the  written  opinion 
specific  findings  or  diagnoses  unrelated  to 
occupational  exposure  to  xxxxx; 

(III)  The  employer  shall  provide  a  copy  of 
the  written  opinion  to  the  affected  employee. 

(o)  Employee  information  and  training. 
(1)  Training  program.  (1)  Within  thirty  (30) 
days  from  the  effective  date  of  this  stajndard, 
the  employer  shall  institute  a  training  pro¬ 
gram  for  all  employees  where  there  is  occu¬ 
pational  exposure  to  xxxxx  and  shall  assure 
their  participation  In  the  training  program. 

(il)  The  employer  shall  assure  that  each 
employee  Is  Informed  of  the  following: 

(A)  The  information  contained  in  Ap¬ 
pendices  A,  B,  and  C; 

(B)  The  quantity,  location,  manner  of  use, 
releiise,  or  storage  of  xxxxx  and  the  specific 
nature  of  operations  which  could  result  In 
exposure  to  xxxxx,  as  well  as  any  necessary 
protective  steps; 

(C)  The  purpose,  proper  use,  and  limita¬ 
tions  of  respirators; 

(D)  The  purpose  and  description  of  the 
tn^lcal  surveillance  program  required  by 
paragraph  (n)  of  this  section;  and 

(E)  A  review  of  this  standard. 

(2)  Access  to  training  materials.  (1)  The 
employer  shall  make  a  copy  of  this  standard 
and  Its  appendices  readily  available  to  all  af¬ 
fected  employees. 

(11)  The  employer  shall  provide,  upon  re¬ 
quest.  all  materials  relating  to  the  employee 
information  and  training  program  to  the  As¬ 
sistant  Secretary  and  the  Director. 

(p)  Signs  and  labels.  (1)  General.  (1)  The 
employer  may  use  labels  or  signs  required  by 
other  statutes,  regulations,  or  ordinances  in 
addition  to,  or  In  combination  with,  signs 
and  labels  required  by  this  paragraph. 

(il)  The  employer  shall  assure  that  no 
statement  appears  on  or  near  any  sign  or 
label,  required  by  this  paragraph,  which  con¬ 
tradicts  or  detracts  from  such  effects  of  the 
required  sign  or  label. 

(2)  Signs.  (1)  The  employer  shall  post 
signs  to  clearly  Indicate  all  workplaces  where 
xxxxx  may  be  present.  The  signs  shall  bear 
the  following  legend: 
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,  Danger 

xxxxx 

{Insert  appropriate  trade  or  common  names) 
Cancer  Hazard 
Authorized  Persons  Only 

*  (li)  The  employer  shall  assure  that  signs 
required  by  this  paragraph  are  Illuminated 
and  cleaned  as  necessary  so  that  the  legend  Is 
readily  visible. 

(Ill)  Where  airborne  concentrations  of 
xxxxx  exceed  the  permissible  exposure  limits, 
the  signs  shall  bear  the  additional  legend: 
"Respirators  Required.” 

(3)  Labels.  (1)  The  employer  shall  assure 
that  precautionary  labels  are  affixed  to  all 
containers  of  xxxxx  and  of  products  contain, 
ing  xxxxx,  and  that  the  labels  remain  affixed 
when  the  xxxxx  or  products  containing 
xxxxx  are  sold,  distributed,  or  otherwise 
leave  the  employer’s  workplace. 

(11)  The  employer  shall  assure  that  the 
precautionary  labels  required  by  this  para* 
graph  are  readily  visible  and  legible.  The 
labels  shall  bear  the  following  legend: 

Danger 

Contains  XXXXX 
Cancer  Hazard 

(q)  Recordkeeping,  (l)  Exposure  moni¬ 
toring.  (1)  The  employer  shall  establish  and 
maintain  an  accurate  record  of  all  monitor¬ 
ing  required  by  paragraph  (e)  of  this  sec¬ 
tion. 

(11)  This  record  shall  Include: 

(A)  The  dates,  number,  duration,  and  re¬ 
sults  of  each  of  the  samples  taken.  Including 
a  description  of  the  sampling  procedure  used 
to  determine  representative  employee  ex¬ 
posure; 

(B)  A  description  of  the  sampling  and  an¬ 
alytical  methods  used; 

(C)  Type  of  respiratory  protective  devices 
worn.  If  any;  and 

(D)  Name,  social  security  number,  and  Job 
classification  of  the  employee  monitored  and 
of  all  other  employees  whose  exposure  the 
measurement  is  intended  to  represent. 

(ill)  The  employer  shall  maintain  this  rec¬ 
ord  for  the  effective  period  of  this  emergency 
temporary  standard,  and  for  any  additional 
period  required  by  the  permanent  standard. 

(2)  Medical  surveillance.  (1)  The  employer 
shall  establish  and  maintain  an  accurate  rec¬ 
ord  for  each  employee  subject  to  medical 
surveillance  as  required  by  paragraph  (n)  of 
this  section. 

(11)  This  record  shall  Include; 

(A)  A  copy  of  the  physicians’  written 
opinions; 

(B)  Any  employee  medical  complaints 
related  to  exposure  to  xxxxx-, 

(C)  A  copy  of  the  Information  provided 
to  the  physician  as  required  by  paragraph 
(n)  (6)  of  this  section;  and 

(D)  A  copy  of  the  employee’s  work  history. 

(ill)  The  employer  shall  assure  that  this 

record  be  maintained  for  the  effective  period 
of  this  emergency  temporary  standard,  and 
for  any  additional  period  required  by  the 
permanent  standard. 

(3)  Availability.  (1)  The  employer  shall  as¬ 
sure  that  all  records  required  to  be  main¬ 
tained  by  this  section  be  made  available 
upon  request  to  the  Assistant  Secretary  and 
the  Director  for  examination  and  copying. 

(11)  The  employer  shall  assure  that  em¬ 
ployee  exposure  measurement  records,  as  re¬ 
quired  by  this  section,  be  made  available, 
upon  request,  for  examination  and  copying 
to  the  affected  employee,  former  employee, 
or  designated  representative. 

(ill)  The  employer  shall  assure  that  em¬ 
ployee  medical  records  required  to  be  main¬ 
tained  by  this  section,  be  made  available. 


upon  request,  for  examination  and  copying 
to  the  affected  employee  or  former  employee, 
or  to  a  physician  designated  by  the  affected 
employee,  former  employee,  or  designated 
representative. 

(r)  Observation  of  monitoring.  (1)  Em¬ 
ployee  observation.  The  employer  shall  pro¬ 
vide  affected  employees,  or  their  designated 
represeptatlves,  an  opportunity  to  observe 
any  monitoring  of  employee  exposure  to 
xxxxx  conducted  pursuant  to  paragraph  (e) 
of  this  section. 

(2)  Observation  procedures.  (1)  Whenever 
observation  of  the  monitoring  of  employee 
exposure  to  xxxxx  requires  entry  into  an 
area  where  the  use  of  protective  clothing  or 
equipment  is  required,  the  employer  shall 
provide  the  observer  with  personal  protec¬ 
tive  clothing  or  equipment  required  to  be 
worn  by  employees  working  in  the  area,  as¬ 
sure  the  use  of  such  clothing  and  equipment, 
and  require  the  observer  to  comply  with  all 
other  applicable  safety  and  health  proce¬ 
dures. 

(11)  Without  interfering  with  the  monitor¬ 
ing  observers  shall  be  entitled  to; 

(A)  Receive  an  explanation  of  the  meas¬ 
urement  procedures; 

(B)  Observe  all  steps  related  to  the  meas¬ 
urement  of  airborne  concentrations  of  xxxxx 
performed  at  the  place  of  exposure;  and 

(C)  Record  the  results  obtained. 

(s)  Effective  date.  This  section  Shall  be¬ 
come  effective  {insert  date  of  publication). 

(t)  Appendices.  The  information  con¬ 
tained  in  the  appendices  is  not  Intended,  by 
Itself,  to  create  any  additional  obligations 
not  otherwise  Imposed  or  to  detract  from 
any  existing  obligation. 

Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET 

XXXXX 
Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES 

XXXXX 
Appendix  C 

MEDICAL  SURVEILLANCE  GUIDELINES 

XXXXX 

§  1990.160  Section  6(b)  Model  Stand¬ 
ard  for  a  Category  I  Toxic  Sub¬ 
stance. 

Occupational  Exposure  to  xxxxx 

Notice  of  Proposed  or  Final  Rulemaking 
§  1910.0000  xxxxx. 

(a)  Scope  and  application.  This  section 
applies  to  all  occupational  exposures  to 
xxxxx  (Chemical  Abstracts  Service  Registry 
Number  00000),  except  that  this  section  does 
not  apply  to:  {to  be  filled  in  as  applicable). 

(b)  Definitions,  "xxxxx”  means  {defini¬ 
tion  of  substance  to  be  regulated). 

"Authorized  person”  means  any  person 
specifically  authorized  by  the  employer 
whose  duties  require  the  person  to  enter  a 
regulated  area  or  any  person  entering  such 
an  area  as  a  designated  representative  of 
employees  for  the  purpose  of  exercising  the 
opportunity  to  observe  monitoring  proce¬ 
dures  under  paragraph  (r)  of  this  section. 

"Assistant  Secretaj^”  means  the  Assistant 
Secretary  of  Labor  for  Occupational  Safety 
and  Health,  UB.  Department  of  Labor,  or 
designee. 

"Director”  means  the  Dlrectix:,  National 
Institute  for  Occupational  Safety  and 
Health,  U.S.  Department  of  Health,  Educa¬ 
tion,  and  Welfare,  or  designee. 

"Emergency”  means  any  occurrence  such 
as,  but  not  limited  to,  equioment  failure, 
rupture  of  containers,  or  faUure  of  control 


equipment  which  is  likely  to,  or  does,  result 
In  unexpected  exposure  of  xxxxx  In  excess  of 
the  ceiling  limit. 

"OSHA  Area  Office"  means  the  Area  Office 
of  the  Occupational  Safety  and  Health  Ad¬ 
ministration  having  Jurisdiction  over  the 
geographic  area  where  the  affected  workplace 
Is  located. 

(c)  Permissible  exposure  limits.  (1)  In¬ 
halation.  (1)  Time-weighted  average  limit 
(TWA).  The  employer  shall  assure  that  no 
employee  Is  exposed  to  an  airborne  concen¬ 
tration  of  xxxxx  In  excess  of:  {insert  appro¬ 
priate  exposure  limit  representing:  (a)  the 
lowest  feasible  level,  except  as  modified  by 
paragraph  (c)  (3)  of  this  section  or  (b)  when 
it  is  determined  by  the  Secretary^  that  there 
are  available  substitutes  for  all  uses  or 
classes  of  uses  that  are  less  hazardous  to 
humans,  the  proposal  shall  permit  no  occu¬ 
pational  exposure)  as  an  eight  (8)  hour 
time-weighted  average. 

(11)  Ceiling  limit.  {If  appropriate.)  ’The 
employer  shall  assure  that  no  employee  Is 
exposed  to  an  airborne  concentration  of  xxxx 
In  excess  of:  {insert  appropriate  exposure 
limit  revresenting  the  lowest  feasible  level, 
which  shall  however,  not  be  more  than  five 
(5)  times  the  TWA)  as  averaged  over  any: 
{insert  apporpriate  time  period)  during  the 
working  day. 

(2)  Dermal  and  eye  exposure.  ’The  employ¬ 
er  shall  assure  that  no  employee  Is  exposed  to 
eye  contact  or  skin  contact  with  xxxxx. 

(3)  Other  restrictions.  The  employer  shall 
assure  that  there  is  no  occupational  exposure 
to  xxxxx  from  the  following  uses  or  classes  of 
uses:  (Where  the  Secretary  determines,  in 
the  proposal  or  upon  the  record  of  the  public 
rulemaking,  that  there  are  materials  less 
hazardous  to  employees  and  that  those  ma¬ 
terials  are  suitable  substitutes  in  certain 
applications  where  xxxxx  miaht  otherwise  be 
used,  the  Secretary  here  shall  specify  that  no 
occupational  exposure  to  xxxxx  be  permitted 
In  those  circumstances  and  uses,  listing  those 
circumstances  or  uses.) . 

(d\  Notification  of  use  and  emergencies. 
(1)  Use.  Within  (insert  appropriate  time) ,  or 
within  fifteen  (15)  days  following  the  Intro¬ 
duction  of  xxxxx  Into  the  workplace,  eyery 
employer  shall  report,  unless  he  has  done  so 
pursuant  the  emergency  temporary  standard 
issued  pursuant  to  29  CFR  1990.150(d)  here¬ 
in,  the  following  Information  to  the  OSHA 
Area  Office  for  each  such  workplace: 

(1)  The  address  and  location  of  each  work¬ 
place  In  which  xxxxx  Is  present; 

(111  A  brief  description  of  each  process  or 
operation  which  may  result  In  employee  ex¬ 
posure  to  xxxxx; 

(111)  The  number  of  employees  engaged  In 
each  process  or  operation  who  may  be  ex¬ 
posed  to  xxxxx  and  an  estimate  of  the  fre¬ 
quency  and  degree  of  exposure  that  occurs; 

(Iv)  A  brief  description  of  the  employer’s 
safety  and  health  program  as  It  relates  to 
limitation  of  employee  exposure  to  xxxxx; 
and 

(v)  Wheneyer  there  has  been  a  significant 
change  In  the  Information  reoulred  by  this 
paragraph  or  29  CFR  1990.150(dl,  the  em¬ 
ployer  shall  promptly  amend  such  Informa¬ 
tion  previously  provided  to  the  OSHA  area 
office. 

(21  Emergencies  and  remedial  action. 
Emergencies,  and  the  facts  obtainable  at 
that  time,  shall  be  reported  within  twenty- 
four  (241  hours  of  the  Initial  occurrence  to 
t,v>e  OSHA  Area  Office.  Upon  reauest  of  the 
OSHA  Area  Office,  the  employer  shall  submit 
additional  Information  In  writing  relevant  to 
the  nature  and  extent  of  employee  exposures 
and  measures  taken  to  prevent  future  emer¬ 
gencies  of  a  similar  nature. 

(e)  Exposure  monitoring.  (1)  General.  (1) 
Determinations  of  airborne  exposure  levels 
shall  be  made  from  air  samples  that  are 
representative  of  each  employee’s  exposure  to 
xxxxx  over  an  eight  (8)  hour  period. 
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(11)  For  the  purposes  of  this  section,  em¬ 
ployee  exposure  Is  that  exposure  which  would 
occur  If  the  employee  were  not  using  a 
respirator. 

(2)  Initial  monitoring.  Each  employer  who 
has  a  place  of  employment  In  which  xxxxx  is 
present  shall  monitor  each  such  workplace 
and  work  operation  to  accurately  determine 
the  airborne  concentrations  of  xxxxx  to  which 
employees  may  be  exposed. 

(3)  Frequency.  (1)  If  the  monitoring,  re¬ 
quired  by  this  section,  reveals  employee  ex¬ 
posure  to  be  below  the  permissible  exposure 
limits,  the  employer  shall  repeat  such  moni¬ 
toring  at  least  quarterly. 

(11)  If  the  monitoring,  required  by  this 
section,  reveals  employee  exjxjsure  to  be  in 
excess  of  the  permissible  exposure  limits,  the 
employer  shall  repeat  these  determinations 
for  each  such  employee  at  least  monthly.  The 
employer  shall  continue  these  monthly  meas¬ 
urements  until  at  least  two  consecutive 
measurements,  taken  at  least  seven  (7)  da3^ 
apart,  are  below  the  permissible  exposure 
limits,  and  thereafter  the  employer  shall 
monitor  at  least  quarterly. 

(4)  Additional  monitoring.  Whenever  there 
has  been  a  production,  process,  control  or 
personnel  change  which  may  result  in  new 
or  additional  exposure  to  xxxxx,  or  whenever 
the  employer  has  any  other  reason  to  sus¬ 
pect  a  change  which  may  result  In  new  or 
additional  exposures  to  xxxxx,  additional 
monitoring  which  complies  with  this  para¬ 
graph  shall  be  conducted. 

(5)  Employee  notification.  (1)  Within  five 
(5)  working  days  after  the  receipt  of  moni¬ 
toring  results,  the  employer  shall  notify  each 
employee  in  writing  of  the  results  which  rep¬ 
resent  that  employee’s  exposiue. 

(11)  Whenever  the  results  indicate  that  the 
representative  employee  exposure  exceeds  the 
permissible  exposure  limits,  the  employer 
shall  include  in  the  written  notice  a  state¬ 
ment  that  the  permissible  exposure  limits 
were  exceeded  and  a  description  of  the  cor¬ 
rective  action  being  taken  to  reduce  exposure 
to  or  below  the  permissible  exposure  limits. 

(6)  Accuracy  of  measurement.  The  method 
of  measurement  shall  be  accurate,  to  a  con¬ 
fidence  level  of  96  percent,  to  within  plus  or 
minus  {insert  appropriate  value)  for  concen¬ 
trations  of  xxxxx  at  or  above  the  permissible 
exposure  limits. 

(7)  Type  of  monitoring.  {Where  appli¬ 
cable,  specific  mandatory  monitoring  de¬ 
vices  and  techniques  may  be  required.) 

(f)  Regulated  areas.  (1)  The  employer 
shall  establish  regulated  areas  where  xxxxx 
concentrations  are  In  excess  of  the  permissi¬ 
ble  exposure  limits. 

(2)  Regulated  areas  shall  be  demarcated 
and  segregated  from  the  rest  of  the  work¬ 
place,  In  any  manner  tWat  minimizes  the 
number  of  persons  who  will  be  exposed  to 
xxxxx. 

(3)  Access  to  regulated  areas  shall  be  lim¬ 
ited  to  authorized  persons  or  to  persons 
otherwise  authorized  by  the  Act  or  regula¬ 
tions  Issued  pursuant  thereto. 

(4)  The  employer  shall  assure  that  In  the 
regulated  area,  food  or  beverages  are  not 
present  or  consumed,  smoking  products  are 
not  present  or  tised,  and  cosmetics  are  not 
applied  (except  that  these  activities  may 
^  conducted  in  the  lunchroom,  change 
rooms  and  showers  required  under  para¬ 
graphs  (m)  (l)-(m)  (3)  of  this  section.) 

(g)  Methods  of  compliance.  (1)  Engineer¬ 
ing  and  work  practice  controls.  (1)  The  em¬ 
ployer  shall  Institute  engineering  or  work 
practice  controls  to  reduce  and  maintain  em¬ 
ployee  exposures  to  xxxxx  to  or  below  the 
permissible  exposure  limits,  except  to  the 
extent  that  the  employer  establishes  that 
such  controls  are  not  feasible. 
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(11)  Wherever  the  engineering  and  work 
practice  controls  which  can  be  Instituted  are 
not  sufficient  to  reduce  employee  exposures 
to  or  below  the  permissible  exposure  limits, 
the  employer  shall  nonetheless  use  them  to 
reduce  exposures  to  the  lowest  levels  achiev¬ 
able  by  these  controls  and  shall  supplement 
them  by  the  use  of  respiratory  protection 
which  complies  with  the  requirements  of 
paragraph  (h)  of  this  section. 

(2)  Compliance  program.  (1)  The  employer 
shall  establish  and  Implement  a  written  pro¬ 
gram  to  reduce  exposures  to  or  below  the 
permissible  exposure  limits  solely  by  means 
of  engineering  and  work  practice  controls, 
as  required  by  paragraph  (g)(1)  of  this 
section. 

(II)  Written  plans  for  these  compliance 
programs  shall  Include  at  least  the  following: 

(A)  A  description  of  each  operation  or 
process  resulting  In  employee  exposme  to 
xxxxx-, 

(B)  Engineering  plans  and  other  studies 
used  to  determine  the  controls  for  each 
process; 

(C)  A  report  of  the  technology  considered 
In  meeting  the  permissible  exposure  limits; 

(D)  A  detailed  schedule  for  the  Imple¬ 
mentation  of  engineering  or  work  practice 
controls;  and 

(E)  Other  relevant  Information. 

(III)  Written  plans  for  such  a  program 
shall  be  submitted,  upon  request,  to  the 
Assistant  Secretary  and  the  Director,  and 
shall  be  available  at  the  worksite  for  ex¬ 
amination  and  copying  by  the  Assistant  Sec¬ 
retary,  the  Director,  or  any  affected  employee 
or  representative. 

(Iv)  The  plans  required  by  this  paragraph 
shall  be  revised  and  updated  at  least  every 
six  (6)  months  to  refiect  the  current  status 
of  the  program. 

(h)  Respiratory  protection.  (1)  General. 
The  employer  shall  assure  that  respirators 
are  used  where  reqxilred  pursuant  to  this 
section  to  reduce  employee  exposures  to 
within  the  permissible  exposure  limits  and 
In  emergencies.  Compliance  with  the  per¬ 
missible  exposure  limits  may  not  be  achieved 
by  the  use  of  respirators  except; 

(1)  During  the  time  period  necessary  to 
install  or  Implement  feasible  engineering 
and  work  practice  controls;  or 

(II)  In  work  operations  such  as  mainten¬ 
ance  and  repair  activities  In  which  the  em¬ 
ployer  establishes  that  engineering  and  work 
practice  controls  are  not  feasible;  or 

(III)  In  work  situations  where  feasible 
engineering  and  work  practice  controls  are 
not  yet  sufficient  to  reduce  exposure  to  or 
below  the  permissible  exposure  limits;  or 

(Iv)  In  emergencies. 

(2)  Respirator  selection.  (1)  Where  respi¬ 
ratory  protection  is  required  under  this  sec¬ 
tion,  the  employer  shall  select  and  provide  at 
no  cost  to  the  employee,  the  appropriate  type 
of  respirator  from  Table  1  below  and  shall 
assure  that  the  employee  wears  the  respira¬ 
tor  provided. 

Table  1 

RESPIBATORT  PROTECTION  FOB  XXXXX 
*  •  •  •  • 

(The  table  will  contain  a  listing  of  the  ap¬ 
propriate  type  of  respirator  for  various  con¬ 
ditions  of  exposure  to  xxxxx) . 

(11)  The  employer  shall  select  respirators 
from  those  approved  by  the  National  Insti¬ 
tute  for  Occupational  Safety  and  Health 
under  the  provisions  of  30  CPR  Part  11. 

(3)  Respirator  program.  (1)  The  employer 
shall  Institute  a  respiratory  protection  pro¬ 
gram  In  accordance  with  29  CFR  1910.134 
(b),  (d),  (e),  and  (f). 

(11)  Employees  who  wear  respirators  shall 
be  allowed  to  wash  their  face  and  respirator 


facepiece  to  prevent  potential  skin  irritation 
associated  with  respirator  use. 

(1)  Emergency  situations.  (1)  Written 
plans.  (1)  A  written  plan  for  emergency  situ¬ 
ations  shall  be  developed  for  each  workplace 
where  xxxxx  Is  present.  Appropriate  portions 
of  the  plan  shall  be  Implemented  In  the 
event  of  an  emergency. 

(It)  The  plan  shall  specifically  provide  that 
employees  engaged  in  correcting  emergency 
conditions  shall  be  equipped  as  required  In 
paragraph  (h)  of  this  section  until  the  emer¬ 
gency  is  abated. 

(2)  Alerting  employees.  (1)  Alarms.  Where 
there  U  the  possibility  of  employee  exposure 
to  xxxxx  in  excess  of  the  celling  limit  due  to 
the  occiurence  of  an  emergency,  a  general 
alarm  shall  be  installed  and  maintained  to 
promptly  alert  employees  of  such  occur¬ 
rences. 

(11)  Evacuation.  Employees  not  engaged  in 
correcting  the  emergency  shall  be  restricted 
from  the  area  and  shall  not  be  permitted  to 
return  imtll  the  emergency  is  abated. 

(J)  Protective  clothing  and  equipment.  (1) 
Provision  and  use.  Where  eye  or  skin  contact 
with  xxxxx  may  occur,  the  employer  shall 
provide  at  no  cost  to  employee,  and  assure 
that  employees  wear,  appropriate  protective 
clothing  or  other  equipment  In  accordance 
with  29  CFR  1910.132  and  .133  to  protect  the 
area  of  the  body  which  may  come  In  contact 
with  xxxxx. 

(2)  Cleaning  and  replacement.  (1)  The 
employer  shall  clean,  launder,  maintain,  or 
replace  protective  clothing  and  equipment 
required  by  this  paragraph,  as  needed,  to 
maintain  their  effectiveness.  In  addition,  the 
employer  shall  provide  clean  protective  cloth¬ 
ing  and  equipment  at  least  {insert  appropri¬ 
ate  time)  to  each  affected  employee. 

(II)  The  employer  shall  assure  that  the 
employee  removes  all  protective  clothing  and 
equipment  at  the  completion  of  a  work  shift 
and  only  in  change  rooms  as  required  by 
paragraph  (m)(l)  of  this  section. 

(III)  The  employer  shall  assure  that 
zzxxz-contamlnated  protective  clothing  and 
equipment  Is  placed  and  stored  In  closed 
containers  which  prevent  dispersion  of  xxxxx 
outside  the  container. 

(iv)  The  employer  shall  assure  that  no 
employee  removes  zxxzz-contamlnated  pro¬ 
tective  equipment  or  clothing  from  the 
change  room,  except  for  those  employees  au¬ 
thorized  to  do  so  for  the  purpose  of  launder¬ 
ing,  maintenance,  or  disposal. 

(v)  The  employer  shall  Inform  any  person 
who  launders  or  cleans  xxxxx  contaminated 
protective  clothing  or  equipment  of  the  po¬ 
tentially  harmful  effects  of  exposure  to 
xxxxx. 

(vl)  The  employer  shall  assure  that  the 
containers  of  contaminated  protective  cloth¬ 
ing  and  equipment  which  are  to  be  removed 
from  the  workplace  for  any  reason  are  labeled 
In  accordance  with  paragraph  (p)  (3)  (11)  of 
this'  section. 

(vlil)  The  employer  shall  prohibit  the  re¬ 
moval  of  xxxxx  from  protective  clothing  or 
equipment  by  blowing  or  shaking. 

(k)  Housekeeping.  {!)  Surfaces.  (1)  All  sur¬ 
faces  shall  be  maintained  free  of  accumula¬ 
tions  of  xxxxx. 

(II)  Dry  sweeping  and  the  use  of  com¬ 
pressed  air  for  the  cleaning  of  fioors  and 
other  surfaces  where  xxxxx  dust  or  liquids 
are  found  Is  prohibited. 

(III)  Where  vacuuming  methods  are  se¬ 
lected,  either  protable  units  or  a  permanent 
system  may  be  \ised. 

(A)  If  a  portable  unit  Is  selected,  the 
exhaust  shall  be  attached  to  the  general 
workplace  exhaust  ventilation  system  or  col¬ 
lected  within  the  vacuum  unit,  equipped 
with  high  efficiency  filters  <»'  other  appropri¬ 
ate  means  of  contaminant  removal,  so  that 
xxxxx  Is  not  reintroduced  Into  the  work  place 
air;  and 
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(B)  Portable  vacuum  units  used  to  col¬ 
lect  xxxxx,  may  not  be  used  for  other  clean¬ 
ing  purposes  and  shall  be  labeled  as  pre¬ 
scribed  by  paragraph  (p)(3)  of  this  section. 

(iv)  Cleaning  of  floors  and  other  contam¬ 
inated  surfaces  may  not  be  performed  by 
washing  down  with  a  hose,  unless  a  fine 
spray  has  first  been  laid  down. 

(2)  Liquids.  Where  xxxxx  is  present  in  a 
liquid  form,  or  as  a  resultant  vapor,  all  con¬ 
tainers  or  vessels  containing  xxxxx  shall  be 
enclosed  to  the  maximum  extent  feasible  and 
tightly  covered  when  not  in  use. 

(3)  Dust  collection  systems.  Periodic  clean¬ 
ing  of  dust  collection  systems;  l.e.,  ducts  and 
filters,  shall  be  performed  to  reduce  xxxxx 
dust  buildups  and  to  maintain  the  effective¬ 
ness  of  the  system. 

(l)  Waste  disposal,  xxxxx  waste,  scrap, 
debris,  bags,  containers  or  equipment,  shall 
be  disposed  of  in  sealed  bags  or  other  closed 
containers  which  prevent  dispersion  of  xxxxx 
outside  the  container. 

(m)  Hygiene  facilities  and  practices.  Where 
employees  are  exposed  to  airborne  concentra¬ 
tions  of  xxxxx,  or  where  employees  are  re¬ 
quired  to  wear  protective  clothing  or  equip¬ 
ment  pursuant  to  paragraph  (J)  of  this  sec¬ 
tion,  or  where  otherwise  found  to  be  appro¬ 
priate,  the  facilities  required  by  29  CPR 
1910.141  shall  be  provided  by  the  employer 
for  the  use  of  those  employees  and  the  em¬ 
ployer  shall  assure  that  the  employees  use 
the  facilities  provided.  In  addition,  the  fol¬ 
lowing  additional  facilities  or  requirements 
are  mandated. 

( 1 )  Change  rooms.  The  employer  shall  pro¬ 
vide  clean  change  rooms  in  accordance  with 
29  CFP.  1910.141(e). 

(2)  Showers.  (1)  The  employer  shall  pro¬ 
vide  shower  facilities  in  accordance  with  29 
CFB  1910.141(d)  (3). 

(il)  In  addition,  the  employer  shall  also 
assure  that  employees  exposed  to  xxxxx 
shower  at  the  end  of  the  work  shift. 

(3)  Lunchrooms.  (1)  Whenever  food  or  bev¬ 
erages  are  consumed  in  the  workplace,  the 
emplover  shall  provide  lunchroom  facilities 
which  have  a  temperature  controlled,  positive 
pressure,  filtered  air  supply,  and  which  are 
readily  accessible  to  employees  exposed  to 
xxxxx, 

(11)  In  addition  the  employer  shall  also 
assure  that  employees  exposed  to  xxxxx  wash 
their  hands  and  face  prior  to  eating. 

(n)  Medical  Surveillance.  (1)  General.  (1) 
The  employer  shall  Institute  a  program  of 
medical  surveillance  for  each  emplovee  who 
is  or  will  be  exposed  to  xxxxx.  The  employer 
shall  provide  each  such  employee  with  an  op¬ 
portunity  for  medical  examinations  and  tests 
in  accordance  with  this  paragraph. 

(11)  The  employer  shall  assure  that  all 
medical  examinations  and  procedures  are 
performed  by  or  under  the  supervlson  of  a 
licensed  physician,  and  shall  be  provided 
without  cost  to  the  employee. 

(2)  Initial  examinations.  At  the  time  of 
Initial  assignment,  or  upon  institution  of  the 
medical  surveillance  program,  the  employer 
shall  provide  each  affected  employee  an  op¬ 
portunity  for  a  medical  examination,  includ¬ 
ing  at  least  the  following  elements: 

(I)  A  work  history,  a  medical  history,  and  a 
physical  examination  with  direct  emphasis 
towards  the  pulmonary,  renal  and  hepatic 
systems,  and  shall  include  the  personal  his¬ 
tory  of  the  employee,  family,  and  occupation¬ 
al  background,  including  genetic  and  envi¬ 
ronmental  factors.  Additionally,  such  factors 
as  the  current  systems  review,  pregnancy, 
current  treatment  with  steroids  or  cytotoxic 
agents,  and  smoking  habits  should  be 
considered. 

(II)  The  medical  examination  shall  also 
Include  the  following:  (insert  appropriate 
medical  protocol). 


(3)  Periodic  examinations,  (i)  The  em¬ 
ployer  shall  provide  examinations  specified 
in  this  paragraph  at  least  (insert  appropriate 
time)  for  all  employees  specified  in  para¬ 
graph  (n)(l)  of  this  section. 

(11)  If  an  employee  has  not  had  the  exam, 
inations  prescribed  in  paragraph  (n)  (2)  of 
this  section  within  6  months  of  termination 
of  employment,  the  employer  shall  make  such 
examination  available  to  the  employee  upon 
such  termination. 

(4)  Additional  examinations.  If  the  em¬ 
ployee  for  any  reason  develops  signs  or  symp¬ 
toms  commonly  associated  with  exposure  to 
xxxxx,  the  employer  shall  provide  appropri¬ 
ate  examination  and  emergency  medical 
treatment. 

(5)  Information  provided  to  the  physician. 
The  employer  shall  provide  the  following  in¬ 
formation  to  the  examining  physician: 

(i)  A  copy  of  this  standard  and  its  ap¬ 
pendices: 

(11)  A  description  of  the  affected  employee’s 
duties  as  they  relate  to  the  employee’s  ex¬ 
posure: 

(ill)  The  employee’s  representative  expo¬ 
sure  level; 

(Iv)  The  employee’s  anticipated  or  esti¬ 
mated  exposure  level  (for  preplacement  ex¬ 
aminations  or  in  cases  of  exposure  due  to  an 
emergency) ; 

(v)  A  description  of  any  personal  protec¬ 
tive  equipment  used  or  to  be  used;  and 

(vl)  Information  from  previous  medical 
examinations  of  the  affected  employee,  which 
is  not  otherwise  available  to  the  examining 
physician. 

(6)  Physician’s  written  opinion.  (1)  The 
employer  shall  obtain  a  written  opinion  from 
the  examining  physician  which  shall  include: 

(A)  The  results  of  the  medical  tests  per¬ 
formed: 

(B)  The  physician’s  opinion  as  to  whether 
the  employee  has  any  detected  medical  con¬ 
dition  which  would  place  the  employee  at  an 
increased  risk  of  material  impairment  of 
the  employee’s  health  from  exposure  to 
xxxxx; 

(C)  Any  recommended  limitations  upon 
the  employee’s  exposure  to  xxxxx  or  upon  the 
use  of  protective  clothing  and  equipment 
such  as  respirators:  and 

(D)  A  statement  that  the  employee  has 
been  Informed  by  the  physician  of  the  re¬ 
sults  of  the  medical  examination  and  any 
medical  conditions  which  require  further  ex¬ 
amination  or  treatment. 

(11)  The  employer  shall  instruct  the  physi¬ 
cian  not  to  reveal  in  the  written  opinion 
specific  findings  or  diagnoses  unrelated  to 
occupational  exposure  to  xxxxx; 

(ill)  The  employer  shall  provide  a  copy  of 
the  written  opinion  to  the  affected  employee. 

(o)  Employee  Information  and  Training. 
(1)  Training  Program.  (1)  The  employer 
shall  Institute  a  training  program  for  all 
employees  where  there  is  occupational  ex¬ 
posure  to  xxxxx  and  shall  assure  their  par¬ 
ticipation  in  the  training  program. 

(11)  The  training  program  shall  be  pro¬ 
vided  at  the  time  of  initial  assignment,  or 
upon  institution  of  the  training  program, 
and  at  least  annually  thereafter,  and  the  em¬ 
ployer  shall  assure  that  each  employee  Is 
Informed  of  the  following; 

(A)  ’The  information  contained  in  Appen¬ 
dices  A,  B  and  C; 

(B)  ’The  quantity,  location,  manner  of  use. 
release  or  storage  of  xxxxx  and  the  specific 
nature  of  operations  which  could  result  in 
exposure  to  xxxxx,  as  well  as  any  necessary 
protective  steps; 

(C)  The  purpose,  proper  use,  and  limita¬ 
tions  of  the  respirators; 

(D)  The  purpose  and  a  description  of  the 
medical  surveillance  program  required  by 
paragraph  (n)  of  this  section; 


(E)  The  emergency  procedures  developed, 
as  required  by  paragraph  (i)  of  this  section; 
and 

(F)  The  engineering  and  work  practice 
controls,  their  function  and  the  employee’s 
relationship  thereto;  and 

(G)  A  review  of  this  standard. 

(2)  Access  to  Training  Materials,  (i)  The 
employer  shall  make  a  copy  of  this  standard 
and  its  appendices  readily  available  to  all 
affected  employees. 

(11)  ’The  employer  shall  provide,  upon  re¬ 
quest,  all  materials  relating  to  the  employee 
information  and  training  program  to  the  As¬ 
sistant  Secretary  and  the  Director. 

(p)  Signs  and  Labels.  (1)  General,  (i) 
’The  employer  may  ..use  labels  or  signs  re¬ 
quired  by  other  statutes,  regulations,  or 
ordinances  in  addition  to,  or  in  combination 
with,  signs  and  labels  required  by  this 
paragraph. 

(11)  The  employer  shall  assure  that  no 
statement  appears  on  or  near  any  sign  or 
label,  required  by  this  paragraph,  which  con¬ 
tradicts  or  detracts  from  such  effects  of  the 
required  sign  or  label. 

(2)  Signs.  (1)  The  employer  shall  post 
signs  to  clearly  indicate  all  workplaces  where 
xxxxx  may  be  present.  The  signs  shall  bear 
the  following  legend: 

Danger 

XXXXX  , 

(insert  appropriate  trade  or  common  names) 
Cancer  Hazard 
Authorized  Personnel  Only 

(11)  ’The  employer  shall  assure  that  signs 
required  by  this  paragraph  are  illuminated 
and  cleaned  as  necessary  so  that  the  legend 
is  readily  visible. 

(ill)  Where  airborne  concentrations  of 
xxxxx  exceed  the  permissible  exposure  limits, 
the  signs  shall  bear  the  additional  legend: 
’’Respirator  Required” 

(3)  Labels.  (1)  ’The  employer  shall  assure 
that  precautionary  labels  are  affixed  to  all 
containers  of  xxxxx  and  of  products  contain¬ 
ing  xxxxx,  and  that  the  labels  remain  affixed 
when  the  xxxxx  or  products  containing  xxxxx 
are  sold,  distributed  or  otherwise  leave  the 
employer’s  workplace. 

(11)  ’The  employer  shall  assure  that  the 
precautionary  labels  required  by  this  para¬ 
graph  are  readily  visible  and  legible.  ’The 
labels  shall  bear  the  following  legend: 

Dancer 

Contains  XXXXX 
Cancer  Hazard 

(q)  Recordkeeping.  (1)  Exposure  Monitor¬ 
ing.  (i)  The  employer  shall  establish  and 
maintain  an  accurate  record  of  all  monitor¬ 
ing  required  by  paragraph  (e)  of  this  sec¬ 
tion. 

(11)  This  record  shall  include: 

(  A)  ’The  dates,  number,  duration,  and  re¬ 
sults  of  eiich  of  the  samples  taken.  Including 
a  description  of  the  sampling  procedure  used 
to  determine  representative  employee  exiK)- 
sure; 

(B)  A  description  of  the  sampling  and  an¬ 
alytical  methods  used; 

(C)  Type  of  respiratory  protective  devices 
worn,  if  any;  and 

(D)  Name,  social  security  number  and  Job 
classification  of  the  employee  monitored  and 
of  all  other  employees  whose  exposure  the 
measurement  is  Intended  to  represent. 

(ill)  'The  employer  shall  maintain  this 
record  for  at  least  40  years  or  the  duration 
of  employment  plus  20  years,  whichever  is 
longer. 

(2)  Medical  Surveillance.  (1)  The  employer 
shall  establish  and  maintain  an  accurate 
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record  for  each  employee  subject  to  medical 
surveillance  as  required  by  paragraph  (n)  of 
this  section. 

(11)  This  record  shall  Include: 

(A)  A  copy  of  the  physicians’  written  opin¬ 
ions; 

(B)  Any  employee  medical  complaints  re¬ 
lated  to  exposure  to  xxxxx; 

(C)  A  copy  of  the  information  provided  to 
the  physician  as  required  by  paragraph  (n) 
(6)  of  this  section;  and 

(D)  A  copy  of  the  employee’s  work  history, 
(ill)  ’The  employer  shall  assure  that  this 

record  be  maintained  for  at  least  forty  (40) 
years,  or  for  the  duration  of  employment 
plus  twenty  (20)  years,  whichever  is  longer. 

(3)  Availability.  (1)  ’The  employer  shall 
assure  that  all  records  required  to  be  main¬ 
tained  by  this  section  be  made  available  upon 
request  to  the  Assistant  Secretary  and  the 
Director  for  examination  and  cop3dng. 

(II)  ’The  employer  shall  assure  that  em¬ 
ployee  exposure  measurement  records,  as  re¬ 
quired  by  this  section,  be  made  available, 
upon  request,  for  examination  and  copying 
to  the  affected  employee,  former  employee, 
or  designated  representative. 

(III)  The  employer  shall  assure  that  em¬ 
ployee  medical  records  required  to  be  main¬ 
tained  by  this  section,  be  made  available, 
upon  request,  for  examination  and  copying, 
to  the  affected  employee  or  former  employee, 
or  to  a  physician  designated  by  the  affected 
employee,  former  employee,  or  designated 
representative. 

(4)  Transfer  of  records.  (1)  Whenever  the 
employer  ceases  to  do  business,  the  successor 
employer  shall  receive  and  retain  all  records 
required  to  be  maintained  by  this  section. 

(II)  Whenever  the  employer  ceases  to  do 
business  and  there  Is  no  successor  employer 
to  receive  and  retain  the  records  for  the  pre¬ 
scribed  period,  these  records  shall  be  trans¬ 
mitted  to  the  Director. 

(III)  At  the  expiration  of  the  retention 
period  for  the  records  required  to  be  main¬ 
tained  pursuant  to  this  section,  the  employer 
shall  transmit  these  records  to  the  Director. 

(r)  Observation  of  Monitoring.  (1)  Em¬ 
ployee  observation.  The  employer  shall  pro¬ 
vide  affected  employees,  or  their  designated 
representatives,  an  opportunity  to  observe 
any  monitoring  of  employee  exposure  to 
xxxxx  conducted  pursuant  to  paragraph  (e) 
of  this  section. 

(2)  Observation  procedures.  (1)  Whenever 
observation  of  the  monitoring  of  employee 
exposure  to  xxxxx  requires  entry  Into  an  area 
where  the  use  of  protective  clothing  or  equip¬ 
ment  Is  required,  the  employer  shall  pro¬ 
vide  the  observer  with  personal  protective 
clothing  or  equipment  required  to  be  worn 
by  employees  working  in  the  area,  assure  the 
use  of  such  clothing  and  equipment,  and  re¬ 
quire  the  observer  to  comply  with  all  other 
applicable  safety  and  health  procedures. 

(11)  Without  Interfering  with  the  monitor¬ 
ing,  observers  shall  be  entitled  to: 

(A)  Receive  an  explanation  of  the  measure¬ 
ment  procedures; 

(B)  Observe  all  steps  related  to  the  meas¬ 
urement  of  airborne  concentrations  of  xxxxx 
performed  at  the  place  of  exposure;  and 

(C)  Record  the  results  obtained. 

(s)  Effective  date.  ’This  section  shall  be¬ 
come  effective  (insert  appropriate  period) 
following  publication. 

(t)  Appendices.  The  Information  contained 
In  the  appendices  is  not  intended,  by  Itself, 
to  create  any  additional  obligations  not 
otherwise  imposed  or  to  detract  ft-om  any 
existing  obligation. 
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Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET 

XXXXX 
Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES 

XXXXX 
Appendix  C 

MEDICAL  SURVEILLANCE  GUIDELINES 

XXXXX 

§  1990.170  Section  6(b)  Model  Stand¬ 
ard  for  a  Category  II  Toxic  Sub¬ 
stance. 

Occupational  Exposure  to  XXXXX 

NOTICE  OF  PROPOSED  OS  FINAL  RULEMAKING 

§  1910.0000  xxxxx. 

(a)  Scope  and  application.  ’This  section 
applies  to  all  occupational  exposures  to 
xxxxx  (Chemical  Abstracts  Service  Registry 
Number  00000),  except  that  this  section  does 
not  apply  to:  (to  be  filled  in  as  applicable.) 

(b)  Definitions,  "xxxxx"  means  (defini¬ 
tion  of  substance  to  be  regulated). 

"Assistant  Secretary’’  means  the  Assistant 
Secretary  of  Labor  for  Occupational  Safety 
and  Health,  U.S.  Department  of  Labor,  or 
designee. 

“Director”  means  the  Director,  National 
Institute  for  Occupational  Safety  and  Health, 
U.S.  Department  of  Health,  Education,  and 
Welfare,  or  designee. 

“Emergency”  means  any  occurrence  such 
as,  but  not  limited  to,  equipment  failure, 
rupture  of  containers,  or  failure  of  control 
equipment  which  is  likely  to,  or  does,  result 
in  unexpected  exposure,  of  xxxxx  in  excess 
of  the  ceiling  limit. 

“OSHA  Area  Office”  means  the  Area  Office 
of  the  Occupational  Safety  and  Health  Ad¬ 
ministration  having  Jurisdiction  over  the 
geographic  area  where  the  affected  workplace 
Is  located. 

(c)  Permissible  exposure  limits.  (1)  In¬ 
halation.  (1)  Time-weighted  average  limit 
(TWA).  The  employer  shall  assure  that  no 
employee  is  exposed  to  an  airborne  concen¬ 
tration  of  xxxxx  in  excess  of:  (insert  appro¬ 
priate  exposure  limit  representing ■  (a)  the 
present  OSHA  standard  found  in  29  CFR 
1910.1000  or  (b)  where  none  exists,  an  ap¬ 
propriate  level  based  upon  acute  or  chronic 
effects  of  exposure  to  xxxxx  other  than  car¬ 
cinogenicity  or  (c)  where  acute  or  chronic 
effects  other  than  carcinogenicity  indicate 
that  the  present  OSHA  standard  is  inade¬ 
quate,  the  exposure  level  shall  be  lowered 
from  the  present  OSHA  standard  to  the  level 
found  appropriate  by  the  Secretary  to  pro¬ 
tect  against  such  effects)  as  an  eight  (8)- 
hour  time-weighted  average. 

(11)  Ceiling  limit.  (If  appropriate.)  ’The 
employer  shall  assure  that  no  employee 
Is  exposed  to  an  airborne  concentration  of 
xxxxx  In  excess  of:  (insert  the  appropriate 
exposure  limit)  as  averaged  over  any:  (in¬ 
sert  appropriate  time  period)  during  the 
working  day. 

(2)  Dermal  and  eye  exposure.  The  em¬ 
ployer  shall  assure  that  no  employee  Is  ex¬ 
posed  to  eye  contact  or  skin  contact  with 
xxxxx. 

(d)  Notification  of  use  and  emergencies. 
(1)  Use.  Within  (insert  appropriate  time), 
or  within  fifteen  (15)  days  the  Introduction 
of  xxxxx  Into  the  workplace,  every  employer 
shall  report  the  following  Information  to 


the  06HA  Area  Office  for  each  such  work¬ 
place: 

(1)  ’The  address  and  location  of  each 
workplace  In  which  xxxxx  is  present; 

(II)  A  brief  description  of  each  process  or 
operation,  which  may  result  In  employee 
exposure  to  xxzzx; 

(III)  The  number  of  employees  engaged 
In  each  process  or  operation  who  may  be 
exposed  to  xxxxx  and  an  estimate  of  ithe 
frequency  and  degree  of  exposure  that  oc¬ 
curs; 

(Iv)  A  brief  description  of  the  employer’s 
safety  and  health  program  as  It  relates  to 
limitation  of  employee  exposure  to  xxxxx; 
and 

(V)  Whenever  there  has  been  a  significant 
change  in  the  Information  required  by  this 
paragraph,  the  employer  shall  promptly 
amend  such  Information  previously  pro¬ 
vided  to  the  OSHA  area  office. 

(2)  Emergencies  and  Remedial  Action. 
Emergencies,  and  the  facts  obtainable  at 
that  time,  shall  be  reported  within  twenty- 
four  (24)  hours  of  the  initial  occurence  to 
the  OSHA  Area  Office.  Upon  request  of  the 
OSHA  Area  Office,  the  employer  shall  sub¬ 
mit  additional  information  in  writing  rele¬ 
vant  to  the  nature  and  extent  of  employee 
exposures  and  measures  taken  to  prevent 
future  emergencies  of  a  similar  natme. 

(e)  Exposure  monitoring.  (1)  General.  (1) 
Determinations  of  airborne  exposure  levels 
shall  be  made  from  air  samples  that  are  rep¬ 
resentative  of  each  employee’s  exposure  to 
xxxxx  over  an  eight  (8)  hour  period. 

(11)  For  the  purposes  of  this  section,  em¬ 
ployee  exposure  Is  that  exposure  which 
would  occur  If  the  employee  were  not  using  a 
respirator. 

(2)  Initial  moniforing.  Each  employer  who 
has  a  place  of  employment  In  which  xxxxx 
Is  present  shall  monitor  each  such  work¬ 
place  and  work  operation  to  accurately  de¬ 
termine  the  airborne  concentration  of  xxxxx 
to  which  employees  may  be  exposed. 

(3)  Frequency.  (1)  If  the  monitoring,  re¬ 
quired  by  this  section,  reveals  employee  ex¬ 
posure  to  be  below  the  permissible  exposiure 
limits,  the  employer  shall  repeat  such  moni¬ 
toring  at  least  quarterly. 

(11)  If  the  monitoring,  required  by  this 
section,  reveals  employee  exposure  to  be  in 
excess  of  the  permissible  exposure  limits, 
the  employer  shall  repeat  the  determina¬ 
tions  for  each  such  employees  at  least 
monthly.  The  employer  shall  continue  these 
monthly  measurements  until  at  least  two 
consecutive  measurements,  taken  at  least 
seven  (7)  days  apart,  are  below  the  permis¬ 
sible  exposure  limits,  and  thereafter  the  em¬ 
ployer  shall  monitor  at  least  quarterly. 

(4)  Additional  monitoring.  Whenever  there 
has  been  a  production,  process,  control  or 
personnel  change  which  may  result  in  new 
or  additional  exposure  to  xxxxx,  or  when¬ 
ever  the  employer  has  any  other  reason  to 
suspect  a  change  which  may  result  In  new 
or  additional  exposure  to  xxxxx,  additional 
monitoring  which  complies  with  this  para¬ 
graph  shall  be  conducted. 

(5)  Employee  notification.  (1)  Within  five 
(5)  working  days  after  the  receipt  of  moni¬ 
toring  results,  the  employer  shall  notify 
each  employee  In  virrltlng  of  the  results  which 
represent  that  employee’s  exposure. 

(11)  Whenever  such  results  Indicate  that 
the  representative  employee  exposure  ex¬ 
ceeds  the  permissible  exposure  limits,  the 
employer  shall  Include  In  the  written  notice 
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a  statement  that  the  permissible  exposure 
limits  were  exceeded  and  a  description  of 
the  ccwrective  action  being  taken  to  reduce 
exposure  to  or  below  the  permissible  expo¬ 
sure  limits. 

(6)  Accuracy  of  measurement.  The  method 
of  measurement  shall  be  accurate,  to  a 
confidence  level  of  95  percent,  to  within  plus 
or  minus  {insert  appropriate  value)  tor  con-- 
centrations  of  xxxxx  at  or  above  the  per¬ 
missible  exposure  limit. 

(7)  Type  of  monitoring.  {Where  appli¬ 
cable,  specific  mandatory  monitoring  and 
techniques  may  be  required.) 

(f)  Regulated  areas.  (Deleted.) 

(g)  Methods  of  compliance.  (1)  Engineer¬ 
ing  and  work  practice  controls.  (1)  The  em¬ 
ployer  shall  institute  engineering  or  work 
practice  controls  to  reduce  and  maintain 
employee  exposures  to  xxxxx  to  or  below 
the  permissible  exposure  limits,  except  to 
the  extent  that  the  employer  establishes 
that  such  controls  are  not  feasible. 

(11)  Wherever  the  engineering  and  work 
practice  controls  which  can  be  instituted 
are  not  sufficient  to  reduce  employee  expo¬ 
sures  to  or  below  the  permissible  exposure 
limits,  the  employer  shall  nonetheless  vise 
them  to  reduce  exposures  to  the  lowest  levels 
achievable  by  those  controls  and  shall  sup¬ 
plement  them  by  the  use  of  respiratory  pro¬ 
tection  which  complies  with  the  reqviire- 
ments  of  paragraph  (h)  of  this  section. 

(2)  Compliance  program.  (1)  The  em¬ 
ployer  shall  establish  and  implement  a  writ¬ 
ten  program  to  reduce  exposures  to  or  below 
the  permissible  exposure  limits  solely  by 
means  of  engineering  and  work  practice  con¬ 
trols,  as  required  by  paragraph  (g)(1)  of 
this  section. 

(ii)  Written  plans  for  these  compliance 
programs  shall  include  at  least  the  following : 

(A)  A  description  of  each  operation  or 
process  resulting  in  employee  exposure  to 
xxxxx; 

(B)  Engineering  plans  and  other  studies 
used  to  determine  the  controls  for  each 
process: 

(C)  A  report  of  the  technology  considered 
in  meeting  the  permissible  exposure  limits; 

(D)  A  detailed  schedule  for  the  imple¬ 
mentation  of  engineering  or  work  practice 
controls;  and 

(E)  Other  relevant  information. 

(ill)  Written  plans  for  such  a  program 
shall  be  submitted,  upon  request,  to  the 
Assistant  Secretary  and  the  Director,  and 
shall  be  available  at  the  worksite  for  exam¬ 
ination  and  copying  by  the  Assistant  Sec¬ 
retary,  the  Director,  or  any  affected  employee 
or  representative. 

(iv)  The  plans  required  by  this  paragraph 
shall  be  revised  and  updated  at  least  every  six 
(6)  months  to  reflect  the  current  status  of 
the  program. 

(h)  Respiratory  protection.  (1)  General. 
The  employer  shall  assure  that  respirators 
are  used  where  required  pursuant  to  this 
section  to  reduce  employee  exposure  to 
within  the  permissible  exposure  limits  and 
In  emergencies.  Compliance  with  the  per¬ 
missible  exposing  limits  may  not  be  achieved 
by  the  use  of  respirators  except: 

(1)  During  the  time  period  necessary  to  in¬ 
stall  or  Implement  feasible  engineering  and 
work  practice  controls;  or 

(11)  In  work  operations  such  as  mainte¬ 
nance  and  repair  activities  in  which  the 
employer  establishes  that  engineering  and 
wcM’k  practice  controls  are  not  feasible;  or 

(lit)  In  work  situations  where  feasible  en¬ 
gineering  and  work  practice  oontrols  are  not 
yet  sufficient  to  reduce  exposure  to  or  below 
the  permissible  exposure  limits;  or 

(iv)  In  emergencies. 

(2)  Reepirator  selection.  (1)  Where  respi¬ 
ratory  protection  Is  required  under  this  sec¬ 


tion,  the  employer  shall  select  and  provide 
at  no  cost  to  the  employee,  the  appropriate 
type  of  respirator  from  Table  1  below  and 
shall  assure  that  the  employee  uses  the 
respirator  provided. 

Table  1 

RESPUIATORY  PROTECTION  FOR  XXXXX 

•  •  •  •  * 

(The  table  will  contain  a  listing  of  tht  ap¬ 
propriate  type  of  respirator  for  various  con¬ 
ditions  Of  exposure  to  xxxxx) . 

(li)  The  employer  shall  select  respirators 
from  those  approved  by  the  National  Insti¬ 
tute  for  Occupational  Safety  and  Health  un¬ 
der  the  provisions  of  30  CFR  Part  11. 

(3)  Respirator  program.  (1)  The  employer 
shall  Institute  a  respiratory  protection  pro¬ 
gram  in  accordance  with  29  CFR  1910.134 
(b),  (d),  (e).  and  (f). 

(il)  Employees  who  wear  respirators  shall 
be  allowed  to  wash  their  face  and  respirator 
facepiece  to  prevent  potential  skin  irritation 
associated  with  respirator  use. 

(1)  Emergency  situations.  (1)  Written 
plans.  (1)  A  written  plan  for  emergency  sit¬ 
uations  shall  be  developed  for  each  work¬ 
place  where  xxxxx  is  present.  Appropriate 
portions  of  the  plan  shall  be  implemented 
in  the  event  of  an  emergency. 

(ii)  The  plan  shall  specifically  provide 
that  employees  engaged  in  correcting  emer¬ 
gency  conditions  shall  be  equippied  as  re¬ 
quired  in  paragraph  (h)  of  this  section  until 
the  emergency  is  abated. 

(2)  Alerting  employees,  (i)  Alarms.  Where 
there  is  the  possibility  of  employee  exposure 
to  xxxxx  in  excess  of  the  celling  limit  due  to 
the  occurrence  of  an  emergency,  a  general 
alarm  shall  be  installed  and  maintained  to 
promptly  alert  employees  of  such  occur¬ 
rences. 

(11)  Evacuation.  Employees  not  engaged  in 
correcting  the  emergency  shall  be  restricted 
from  the  area  and  shall  not  be  permitted 
to  return  until  the  emergency  is  abated. 

(J)  Protective  clothing  and  equipment.  (1) 
Provision  and  use.  Where  eye  or  skin  con¬ 
tact  with  xxxxx  may  occur,  the  employer 
shall  provide  at  no  cost  to  the  employee, 
and  assure  that  employees  wear,  appropriate 
protective  clothing  or  equipment  in  accord¬ 
ance  with  29  (JFR  1910.132  and  .133  to  pro¬ 
tect  the  area  of  the  body  which  may  come 
in  contact  with  xxxxx. 

(2)  Cleaning  and  replacement,  (i)  The 
employer  shall  clean,  launder,  maintain,  or 
replace  protective  clothing  and  equipment 
required!  by  this  paragraph,  as  needed,  to 
maintain  their  effectiveness.  In  addition  the 
employer  shall  provide  clean  protective 
clothing  and  equipment  at  least  (insert  ap¬ 
propriate  time)  to  each  affected  employee. 

(11)  The  employer  shall  assure  that  the 
employee  removes  all  protective  clothing  and 
equipment  at  the  completion  of  a  work 
shift  and  only  in  change  roms  as  required 
by  paragraph  (m)  (1)  of  this  section. 

(ill)  The  employer  shall  assure  that  xxxxx- 
eontamlnated  protective  clothing  and  equip¬ 
ment  is  placed  and  stored  in  closed  con¬ 
tainers  which  prevent  dispersion  of  xxxxx 
outside  the  container. 

(iv)  The  employer  shall  assure  that  no  em^ 
ployee  removes  contaminated  protective 
equipment  or  clothing  from  the  change 
room  except  for  those  emploirees  authorized 
to  do  so  for  the  purpose  of  laundering, 
maintenance,  or  disposal. 

(v)  The  employer  shall  inform  any  per¬ 
son  who  launders  or  cleans  xxxxx  contaml- 
Bated  protective  Clothing  or  equipment  of 
the  potentially  harmful  effects  of  exposure  to 
xxxxx. 

(vl)  TTie  employer  shall  assure  that  the 
containers  of  contaminated  protective 


clothing  and  equipment  which  are  to  be  re¬ 
moved  from  the  workplace  for  any  reason 
are  labeled  in  accordance  with  parag;raph 
(p)  (3)  (11)  of  this  section. 

(vii)  The  employer  shall  prohibit  the  re¬ 
moval  of  xxxxx  from  protective  clothing  or 
equipment  by  blowing  or  shaking  of  work 
clothing. 

(k)  Housekeeping.  (1)  Surfaces,  (i)  All 
surfaces  shall  be  maintained  free  of  accumu¬ 
lations  of  xxxxx. 

(li)  Dry  sweeping  and  the  use  of  com¬ 
pressed  air  for  the  cleaning  of  floors  and 
other  surfaces  where  xxxxx  dust  or  liquids 
are  found  is  prohibited. 

(ill)  Where  vacuuming  methods  are  se¬ 
lected.  either  portable  units  or  a  permanent 
system  may  be  used. 

(A)  If  a  portable  unit  is  selected,  the 
exhaust  shall  be  attached  to  the  general 
workplace  exhaust  ventilation  system  or  col¬ 
lected  within  the  vacuum  unit,  equipped 
with  high  efficiency  filters,  or  other  appro¬ 
priate  means  of  contaminant  removal,  so 
that  xxxxx  is  not  reintroduced  into  the  work 
place  air;  and 

(B)  Portable  vacuum  units  used  to  col¬ 
lect  xxxxx,  may  not  be  used  for  other  clean¬ 
ing  purposes  and  shall  be  labeled  as  pre¬ 
scribed  by  paragraph  (p)(3)  of  this  section. 

(iv)  Cleaning  of  floors  and  other  con¬ 
taminated  surfaces  may  not  be  perfcMTned  by 
washing  down  with  a  hose,  unless  a  fine 
spray  has  first  been  laid  down. 

(2)  Liquids.  Where  xxxxx  is  present  in  a 
liquid  form,  or  as  a  resultant  vapor,  all 
containers  or  vessels  containing  xxxxx  shall 
be  enclosed  to  the  maximum  extent  feasible 
and  tightly  covered  when  not  in  use. 

(3)  Dust  collection  systems.  Periodic  clean¬ 
ing  of  dust  collection  systems,  l.e.  ducts  and 
filters,  shall  be  performed  to  reduce  xxxxx 
dust  buildups  and  to  maintain  the  effective¬ 
ness  of  the  system. 

(l)  Waste  disposal,  xxxxx  waste,  scrap, 
debris,  bags,  containers  or  equipment,  shall 
be  disposed  of  in  sealed  bags  or  other  closed 
containers  which  prevent  dispersion  of  xxxxx 
outside  the  container. 

(m)  Hygiene  facilities  and  practices. 
Where  employees  are  required  to  wear  pro¬ 
tective  clothing  or  equipment  pursuant  to 
parairraph  (1)  of  this  section,  or  where 
otherwise  found  to  be  anpronriate,  the  facil¬ 
ities  required  by  29  CFR  1910.141  or  in  this 
paragraph  shall  be  provided  by  the  em¬ 
ployer  for  the  use  of  those  employees  and 
the  employer  shall  assure  that  the  employees 
use  the  facilities  provided.  In  addition,  the 
following  additional  facilities  or  require¬ 
ments  are  mandated. 

(1)  Change  rooms.  The  employer  shall 
provide  clean  change  rooms  in  accordance 
with  29  CFR  1910.141(e). 

(2)  Showers,  (i)  The  employer  shall  pro¬ 
vide  shower  facilities  In  accordance  with  29 
’CFR  1910.141(d)  (3). 

(il)  In  addition,  the  emplover  shall  also 
assure  that  employees  exposed  to  xxxxx 
shower  at  the  end  of  the  work  shift. 

(3)  Lunchrooms.  (1)  The  employer  shall 
provide  appropriate  facilities  for  eating  and 
drinking  in  accordance  with  29  CFR  1910.141 
(g)  and  (h). 

(11)  The  employer  shall  araurc  that  em¬ 
ployees  exposed  to  xxxxx  wash  their  hands 
and  face  prior  to  eating. 

(n)  Medical  Surveillance.  (1)  General.  (1) 
The  employer  shall  Institute  a  program  of 
medical  surveillance  for  each  employee  who 
is  or  will  be  exposed  to  xxxxx.  The  employer 
shall  provide  each  employee  with  an  oppiv- 
tunity  for  medical  examinations  and  tests  in 
accordance  with  this  paragraph. 

(il)  The  employer  shall  assure  that  all 
msdical  examinations  and  procedures  are 
performed  by  or  under  the  supervision  of  a 
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licensed  physician,  and  shall  be  provided 
without  cost  to  the  employee. 

(2)  Initial  examinaUons.  At  the  time  of 
Initial  assignment,  or  upon  institution  of 
the  medical  surveillance  program,  the  em¬ 
ployer  shall  provide  each  affected  employee 
an  opportunity  for  a  medical  examination, 
including  at  least  the  following  elements. 

(I)  A  work  history,  a  medical  history,  and  a 
physical  examination  with  direct  emphasis 
towards  the  pulmonary,  renal  and  hepatic 
systems,  and  shall  Include  the  personal  his¬ 
tory  of  the  employee,  family,  and  occupa¬ 
tional  background.  Including  genetic  and 
environmental  factors.  Additionally,  such 
factors  as  the  current  systems  review,  preg¬ 
nancy,  current  treatment  with  steroids  or 
cytotoxic  agents,  and  smoking  habits  should 
be  considered 

(II)  The  medical  examination  shall  also 
Include  the  following:  (insert  appropriate 
medical  protocol) . 

(3)  Periodic  examinations.  (1)  The  em¬ 
ployer  shall  provide  examinations  specified 
In  this  paragraph  at  least  (insert  appropriate 
time)  for  all  employees  specified  In  para¬ 
graph  (n)(l)  of  this  section. 

(11)  If  an  employee  has  not  had  the  exam¬ 
inations  prescribed  In  paragraph  (n)(2)  of 
this  section  within  6  months  of  termination 
of  employment,  the  employer  shall  make 
such  examination  available  to  the  employee 
upon  such  termination 

(4)  Additional  examinations  If  the  em¬ 
ployee  for  any  reason  develops  signs  or  symp¬ 
toms  commonly  associated  with  exposure  to 
xxxxx,  the  employer  shall  provide  appro¬ 
priate  examination  and  emergency  medical 
treatment. 

(6)  Information  provided  to  the  physician. 
The  employer  shall  provide  the  following  In¬ 
formation  to  the  examining  physician: 

(I)  A  copy  of  this  standard  and  its  appen¬ 
dices; 

(II)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  the  em¬ 
ployee’s  exposure. 

fill)  The  employee’s  representative  expo¬ 
sure  level; 

(Ivl  The  employee’s  anticipated  or  esti¬ 
mated  exposure  level  (for  preplacement  ex¬ 
aminations  or  In  cases  of  exposure  due  to 
an  emergency) ; 

(V)  A  description  of  any  personal  protec¬ 
tive  equipment  used  or  to  be  used;  and 

(vl)  Information  from  previous  medical 
examinations  of  the  affected  employee,  which 
Is  not  otherwise  available  to  the  examining 
physician. 

(6)  Physician's  written  opinion.  (1)  The 
employer  shall  obtain  a  written  opinion  from 
the  examining  physician  which  shall  In¬ 
clude: 

(A)  ’The  results  of  the  medical  tests  per¬ 
formed; 

(B)  The  physician  s  opinion  as  to  whether 
the  employee  has  any  detected  medical  co"- 
ditlon  which  would  place  the  employee  at 
an  increased  risk  of  material  impairment  of 
the  employee's  health  from  exposure  to 
xxxxx: 

(C)  Any  recommended  limitations  upon 
the  employee’s  exposure  to  xxxxx  or  upon 
the  use  of  protective  clothing  and  equipment 
such  as  respirators,  and 

(D)  A  statement  that  the  employee  has 
been  informed  by  the  physician  of  the  re¬ 
sults  of  the  medical  examination  and  any 
medical  conditions  which  require  further  ex¬ 
amination  or  treatment. 

(11)  ’The  employer  shall  instruct  the  physi¬ 
cian  not  to  reveal  in  the  written  opinion 
specific  findings  or  diagnoses  unrelated  to 
occupational  exposure  to  iixzi. 

(ill)  The  employer  shall  provide  a  copy  ol 
the  written  opinion  to  the  affected  employee. 

(o)  Employee  information  and  training. 


(1)  Training  program.  (1)  The  employer 
shall  institute  a  training  program  for  all  em¬ 
ployees  where  there  is  occupational  exposure 
to  xxxxx  and  shall  assure  their  participation 
in  the  training  program. 

(il)  The  training  program  shall  be  pro¬ 
vided  at  the  time  of  initial  assignment,  or 
upon  Institution  of  the  training  program, 
and  at  least  annually  thereafter,  and  the  em¬ 
ployer  shall  assure  that  each  employee  is  in¬ 
formed  of  the  following: 

(A)  ’The  information  contained  in  Appen¬ 
dices  A,  B, and  C; 

(B)  ’The  quantity,  location,  manner  of 
use,  release  or  storage  of  xxxxx  and  the 
specific  nature  of  operations  which  could 
result  in  exposure  to  xxxxx,  as  well  as  any 
necessary  protective  steps; 

(C)  ’The  purpose,  proper  use,  and  limita¬ 
tions  of  respirators; 

(D)  The  purpose  and  a  description  of  the 
medical  surveillance  program  required  by 
paragraph  (n)  of  this  section; 

(E)  The  emergency  procedures  developed, 
as  required  by  paragraph  (1)  of  this  section; 

(P)  The  engineering  and  work  practice 
controls,  their  function  and  the  employee’s 
relationship  thereto;  and 

( O)  A  review  of  this  standard. 

(2)  Access  to  training  materials.  (1)  The 
employer  shall  make  a  copy  of  this  standard 
and  Its  appendices  readily  available  to  all 
affected  employees. 

(11)  The  employer  shall  provide,  upon  re¬ 
quest,  all  materials  relating  to  the  employee 
information  and  training  program  to  the  As¬ 
sistant  Secretary  and  the  Director. 

(p)  Signs  and  labels.  (1)  General.  (1)  The 
employer  may  use  labels  or  signs  required  by 
other  statutes,  regulations,  or  ordinances  in 
addition  to,  or  in  combination  with,  signs 
and  labels  required  by  this  paragraph. 

(ii)  The  employer  shall  assure  that  no 
statement  appears  on  or  near  any  sign  or 
label,  required  by  this  paragraph,  which  con¬ 
tradicts  or  detracts  from  the  effects  of  such 
required  sign  or  label. 

(2)  Signs.  (1)  The  employer  shall  post 
signs  to  clearly  Indicate  all  work  areas  where 
xxxxx  may  be  present.  The  signs  shall  bear 
the  following  legend; 

Caution 

XXXXX 

(insert  appropriate  trade  or  common  names) 
Potential  Cancer  Hazard 
Authorized  Personnel  Only 

(11)  The  employer  shall  assure  that  signs 
required  by  this  paragraph  are  Illuminated 
and  cleaned  as  necessary  so  that  the  legend 
is  readlbly  visible. 

(ill)  Where  airborne  concentrations  of 
xxxxx  exceed  the  permissible  exposure  limits, 
the  signs  shall  bear  the  additional  legend: 

Respirator  Required 

(3)  Labels.  The  employer  shall  assure  that 
precautionary  labels  are  affixed  to  all  con¬ 
tainers  of  xxxxx  and  of  products  contain¬ 
ing  xxxxx  and  that  the  labels  remain  affixed 
when  the  xxxxx  or  products  containing 
xxxxx  are  sold,  distributed  or  otherwise  leave 
the  employer’s  workplace.  The  label  shall 
bear  the  following  legend ; 

Caution 

Contains  XXXXX 
Potential  Cancer  Hazard 

(q)  Recordkeeping.  (1)  Exposure  monitor¬ 
ing.  (1)  The  employer  shall  establish  and 
maintain  an  accurate  record  of  all  monitor¬ 
ing  required  by  paragraph  (e)  of  this  section. 

(il)  This  record  shall  include: 

(A)  The  dates,  number,  duration,  and  re¬ 
sults  of  each  of  the  samples  taken,  including 


a  description  of  the  sampling  procedure  used 
to  determine  representative  employee  expo¬ 
sure: 

(B)  A  description  of  the  sampling  and  ana¬ 
lytical  methods  used; 

(C)  Type  of  respiratory  protective  devices 
worn,  if  any;  and 

(D)  Name,  social  security  number  and 
Job  classification  of  the  employee  monitored 
and  of  all  other  employees  whose  exposure 
the  measurement  is  Intended  to  represent. 

(Hi)  The  employer  shall  maintain  this  rec¬ 
ord  for  at  least  40  years  or  the  duration  of 
employment  plus  20  years,  whichever  is 
longer. 

(2)  Medical  surveillance.  (1)  'The  employer 
shall  establish  and  maintain  an  accurate 
record  for  each  employee  subject  to  medical 
surveillance  as  required  by  paragraph  (n) 
of  this  section. 

(11)  ’This  record  shall  include: 

(A)  A  copy  of  the  physicians’  written  opin¬ 
ions; 

(B)  Any  employee  medical  complaints  re¬ 
lated  to  exposure  to  xxxxx; 

(C)  A  copy  of  the  information  provided  to 
the  physician  as  required  by  paragraph  (n) 
(6)  of  this  section;  and 

(D)  A  copy  of  the  employee’s  work  history. 

(ill)  The  employer  shall  assure  that  this 

record  be  maintained  for  at  least  forty  (40) 
years,  or  for  the  duration  of  employment 
plus  twenty  (20)  years,  whichever  is  longer. 

(3)  Availability.  (1)  The  employer  shall 
assure  that  all  records  required  to  be  main¬ 
tained  by  this  section  be  made  available  upon 
request  to  the  Assistant  Secretary  and  the 
Director  for  examination  and  copying. 

(11)  The  employer  shall  assure  that  em¬ 
ployee  exposure  measurement  records,  as  re¬ 
quired  by  this  section,  be  made  available, 
upon  request,  for  examination  and  copying, 
to  the  affected  employee,  former  employee,  or 
designated  representative. 

(Hi)  The  employer  shall  assure  that  em¬ 
ployee  medical  records  required  to  be  main¬ 
tained  by  this  section,  be  made  available, 
upon  request,  for  examination  and  copying 
to  the  affected  employee  or  former  employee, 
or  to  a  physician  designated  by  the  affected 
employee,  former  employee,  or  designated 
representative. 

(4)  Transfer  of  records.  (1)  Whenever  the 
employer  ceases  to  do  business,  the  successor 
employer  shall  receive  and  retain  all  records 
required  to  be  maintained  by  this  section. 

(11)  Whenever  the  employer  ceases  to  do 
business  and  there  is  no  successor  employer 
to  receive  and  retain  the  records  for  the  pre¬ 
scribed  period,  these  records  shall  be  trans¬ 
mitted  to  the  Director. 

(HI)  At  the  expiration  of  the  retention 
period  for  the  records  required  to  be  main¬ 
tained  pursuant  to  this  section,  the  em¬ 
ployer  shall  transmit  these  records  to  the 
Director. 

(r)  Observation  of  monitoring.  (1)  Em¬ 
ployee  observation.  The  employer  shall  pro¬ 
vide  affected  employees,  or  their  designated 
representatives,  an  opportunity  to  observe 
any  monitoring  of  employee  exposure  to 
xxxxx  conducted  pursuant  to  paragraph  (e) 
of  this  section. 

(2)  Observation  procedures.  (1)  Whenever 
observation  of  the  monitoring  of  employee 
exposure  to  xxxxx  requires  entry  into  an  area 
where  the  use  of  protective  clothing  or  equip¬ 
ment  is  required,  the  employer  shall  provide 
the  observer  with  personal  protective  cloth¬ 
ing  or  equipment  required  to  be  worn  by  em¬ 
ployees  working  in  the  area,  assure  the  use 
of  such  clothing  and  equipment,  and  require 
the  observer  to  comply  with  all  other  appli¬ 
cable  safety  and  health  procedures. 

(11)  Without  Interfering  with  the  monl- 
torlhg  observers  shall  be  entitled  to: 
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(A)  Receive  an  explanation  of  the  meas¬ 
urement  procedures; 

(B)  Observe  all  steps  related  to  the  meas¬ 
urement  of  airborne  concentrations  of  xxxxx 
performed  at  the  place  of  exposure;  and 

(C)  Record  the  results  obtained. 

(s)  Elective  dates.  This  section  shall  be¬ 
come  effective  {insert  appropriate  period) 
following  publication. 

(t)  Appendices.  The  Information  contained 
in  the  appendices  is  not  intended,  by  Itself, 
to  create  any  additional  obligations  not 
otherwise  imposed  or  to  detract  from  any 
existing  obligations. 

Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET 

XXXXX 
Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES 

XXXXX 
Appendix  C 

MEDICAL  SURVEILLANCE  GUIDELINES 

XXXXX 

Subpart  C — Identification,  Classification 
and  Regulation  of  Toxic  Substances  Pos¬ 
ing  a  Potential  Occupational  Teratogenic 
Risk  [Reserved] 

(Seos.  4,  6.  8,  84  Stat.  1693,  1699  (29  U.S.C. 
653,  655,  657);  Secretary  of  Labor’s  Order  8- 
76  (41  PR  25069) ;  29  PR  Part  1911.) 
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Advance  Orders  are  now  being  Accepted 
for  delivery  in  about  6  weeks 


CODE  OF  FEDERAL  REGULATIONS 


(Revised  as  of  April  1,  1977) 


Quantity  Volume 


Title  25 — Indians 

Title  26 — Internal  Revenue  (Part  1,  §§  1.0-1.169) 
Title  26 — Internal  Revenue  (Parts  2-29) 


Price  Amount 


$4.  50 


Total  Order 


I A  Cumulative  checklist  of  CFR  issuances  for  1977  ajypears  in  the  first  issue 
of  the  Federal  Register  each  month  under  Title  II 


PLEASE  DO  NOT  DETACH 


MAIL  ORDER  FORM  To: 

Superintendent  of  Documents,  Government  Printing  Office,  Washington,  D.C.  20402 

Emlossd  find  $ . .  (check  or  money  order)  or  charge  to  my  Deposit  Account  No . 

Please  send  me . copies  of: 


PLEASE  ful  in  mailing  label 


Street  addren _ _ _ _ _ _ _ 

Gtf  and  State - ...... - - - - - - - -  ZIP  Code , 


FOR  USE  OF  SUPT.  DOCS. 

- Enclosed _ 

To  be  mailed 
- later _ 


.SabscriptioD. _ ..... 

Refund _ _ _ 

Postage _ ....... _ 

Foreign  Handling _ 


FOR  PROMPT  SHIPMENT.  PLEASE  PRINT  OR  TYPE  ADDRESS  ON  LABEL  BELOW,  INCLUDING  YOUR  ZIP  CODE 


SUPERINTENDENT  OF  DOCUMENTS 
U.S.  GOVERNMENT  PRINTING  OFFICE 
WASHINGTON,  D.C  20402 

OFFICIAL  BUSINESS 


POSTAGE  AND  FEES  PAID 
U.S.  GOVERNMENT  PRINTING  OFFICE 

375 

SPECIAL  FOURTH-CLASS  RATE 
BOOK 


Street  addacti 


Citp  and  Stau 


_ ZIP  Code 
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